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U. S. NAVAL INSTITUTE. 
SECRETARY’S NOTES. 


The annual meeting was held on the even- 
Annual Meeting. ing of Friday, October 10, at the Officers’ 
Mess, Naval Academy. The minutes of the 

meeting appear in full in the last pages of this issue. 


At the regular meeting of the Board of Control 

Bi-Monthly held on Thursday, November 6, it was decided that 

Publication. | the ProceEpINGs would be published bi-monthly 

beginning in 1914, instead of quarterly as hereto- 

fore. This number is therefore the last of the quarterly issues ; 

the next issue will be styled “ January-February, 1914” and will 
appear about the middle of February. 


‘The annual dues for 1914 are payable on Janu- 

Annual Dues. ary 1, 1914. There is no change in dues on account 

of bi-monthly publication. It is suggested that, 

dues be paid in lump sums covering a period of two to five years ; 

this method of payment has advantages for members as well as for 

the Institute and is practiced by a number of members, both regu- 
lar and associate. 


The Board of Control, having in mind the pres- 


I ney 
Serate, of ent day needs of the naval profession, intend that 
Scope of , ; ; 
: the ProcEEepiNGs shallcontain (1) suitablearticles 
Proceedings. 


dealing with Naval War College Extension work 
and (2) selected lectures delivered in the Post-Graduate Depart- 
ment of the Naval Academy. 


The Institute offers its services as a “ Bureau of 

Bureau of Information” on professional questions and will 

Information. endeavor to obtain replies from the best qualified 

sources. Those “ questions and answers” which 

are suitable for purposes of general information, will appear in 
the ProcEEDINGs. 
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Vili SECRETARY’S NOTES. 


Since August 20, 1913, 18 regular members, 1 
Membership. life member, and 7 associate members have joined 
the Institute ; i member has resigned. The follow- 
ing members have died: 
Rear Admiral Washburn Maynard, U. S. Navy, retired. 
Commander C. A. Brand, U. S. Navy, retired. 
Commander T. S. Wilson, U. S. Navy, retired. 

Members are urged to endeavor to increase the membership of 
the Institute ; the PRocEEDINGs do not now pay for themselves and 
larger membership would obviously decrease unit costs. Bi- 
monthly publication should make the PROocEEDINGs more than ever 
valuable and necessary to those officers who wish to keep in touch 
with the advance of the profession. 


At the request of the Council of the Naval 


Naval Academy Academy Graduates’ Association the Board 


Graduates’ Associa- of Control has decided to incorporate in the 
tion Department. PROCEEDINGS a department in which the 
Graduates’ Association may publish com- 
munications to its members. This department will appear in the 
last pages of the ProcEEDINGs and begins in this issue. 
The revised edition of the “ Manual of 
Extra Publications. the Compass,” of Robison’s “ Manual of 
Wireless Telegraphy ” (Radio), 1913, and 
of the “ Bluejacket’s Manual, 1913,” have issued from the press 
and are being distributed. 

Barton’s ‘ Naval Engines and Machinery ” as revised by Com- 
mander H. O. Stickney, U. S. Navy, will bear the title “ Naval Re- 
ciprocating Engines and Auxiliary Machinery ” and will be ready 
about the end of December. 

Robinson’s “ Naval Construction” is being revised by the 
author. “ Ordnance and Gunnery, 1910 ” is in process of revision. 

A new book called “ Constitutional Law ” by Instructor H. J. 
Fenton, U.S. N. A., is expected to be ready for distribution in Jan- 
uary, TOI4. 

Paymaster Dyer’s pamphlet “The Ship’s Commissary Officer” 
has been favorably reviewed in the service papers. Encouraging 
comment has been received from officers who have made use of the 
pamphlet. 
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ANNAPOLIS, Mp,, NovEMBER 10, I913. 
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ORGANIZATION OF THE FLEET FOR WAR. 


By LIEUTENANT R. E. INGERSOLL, U. S. Navy. 





Motto: “ The constitution of fleets appears, indeed, to be one of the most 
important factors of war..... The figure fixing the number of the units 
that ought to compose this elementary naval force evidently cannot be an 
abitrary one; it ought necessarily to flow from the principles of war and 
from experience. .... The choice must be made by weighing all the con- 
siderations, strategical and tactical, which permit combining the maximum 
maneuvering facility of the adopted grouping with the minimum division of 


command.”—DaArriEvUsS. 





PART I. 
GENERAL SURVEY OF CONDITIONS. 


In times of peace the service of our navy afloat may be grouped 
inder three general heads: 

(1) Preparation of the fleets in commission for war. 

(2) Protection of American interests in different parts of the 
world. 

(3) Miscellaneous work not coming directly under (1) or (2). 

The battleships, armored cruisers, destroyers and submarines 
ssc engaged in work under the first head (1), although 

they are occasionally diverted from this, their legitimate task, for 


Eprror’s Nor#.—This essay was written late in 1912 and was submitted in 
the Prize Essay competition for the year 1913. 
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other duties. The smaller cruisers and gunboats are employed 
for purposes coming under the second head (2) principally in 
China, the Pacific coast of Central America and the Caribbean Sea, 
Under the third head (3) may be included surveying, experimental 
work, preservation of the materiel of ships in reserve, supply of 
ships in commission with fuel, stores, etc. 


When war is imminent a great change takes place. Then every — 


available ship must be used for the contest, and in addition the 
strength of the navy will be augmented by the acquisition of ships 
both before the outbreak of hostilities and during the war. The 
principal strength and nucleus of the war fleet will always be the 
ships kept in full commission during peace. To these will ke 
added the ships that had been in reserve, vessels on “ special 
service” and “unassigned” and numerous auxiliaries. The 
work of protecting American interests may be carried on by ships 
not near the theater of operations, but certainly not by vessels of 
any military value. If the United States should ever have a deep- 
sea merchant marine engaged in foreign trade, commerce pr- 
tection and the defence of trade routes would enter into the 
strategy of the war and might, probably would, affect the com- 
position, organization and distribution of the fleets, but this does 
not seem to be a problem requiring solution in the immediate 
future. : 
To prevent temporary disorganization during the mobilization 
of the fleet, when it is seen that war is inevitable, the dominating 
feature of the organization of the fleet should be such as would 
permit of a quick and smooth change to a war footing from the 
peace organization without disorganizing the latter. Does the 
present organization of our fleets fulfil this condition? Is it 
capable of a quick and smooth transformation to a war footing? 
Evidently the necessity for such a condition is imperative. The 
United States is the only one of the great naval powers that does 
not mobilize the fleet annually or periodically on a war footing and 
conduct grand maneuvers under these conditions. This is due 
to the fact that an organized reserve of men does not exist. 
Improvements in organization have been made during the past 
year by the formation of “ Reserve Fleets ” and by the incorpora- 
tion of the “Atlantic Torpedo Fleet ” into the “Atlantic Fleet,” but 
there are still many vessels “in reserve,” on “ special service 
and elsewhere which have no assigned place in any organization. 
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Unless all vessels of a military value are assigned to and incor- 
ed into the fleets more or less confusion cannot be prevented 


"when the necessity for mobilization for war arises. Delays might 


result at this critical time when a quick fully prepared stroke, or 
even a movement, might decide or materially affect the whole 
course of the campaign. The means for putting the entire fleet 
ma war footing (providing complements, etc.) is a question of 
mobilization and outside the scope of this paper. 


SuBDIVISION OF THE FLEET INTO LARGE UNITS. 


For the efficient handling of a large fleet, the commander in 
chief must not be in immediate command of a subdivision of it. 
He must be permitted to give his whole time to the broad policies 
ofadministration and to the operations of the entire fleet and he 
gust not be burdened with the details for any particular unit of 
i, Furthermore the largest subdivision of the fleet must be of 
sificient size so that the number of such subdivisions, directly 
controlled by the commander in chief is not too great. This 
principle is true as far as the process of subdivision goes, no com- 
mander being obliged to handle too many units. 

In 1915 we shall have about thirty-six battleships and twelve 
imored cruisers completed, forty-eight in all, a number too large 
tobe handled by one man according to our present system—that is 
tivided into small divisions of three, four or five ships each. When 
we add two or three flotillas of destroyers, divisions of scouts 
ad cruisers, and a large train of auxiliaries, it seems apparent 
that there must be some unit of organization larger than a division 
ta few ships. The fleet has outgrown its present organization. 

The differences in the tactical qualities of the vessels will force 
asubdivision into groups of vessels whose principal character- 
tics are similar, unless some quality, speed for example, be 
serificed by placing a ship in a tactical group to which she does 
tot properly belong and where she cannot be utilized to her utmost 
possibilities. 

No general in command of thirty-six regiments of infantry, 
with detachments from the other arms, would attempt to handle 
them as such or even as twelve brigades. The brigades would be 
aganized into divisions and the division would be the unit directly 
‘ontrolled by the general in chief. The cavalry, artillery, engi- 
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neers, signal corps, field hospitals and supply columns would he 
apportioned among the several divisions, the division being usually 
the smallest unit of an army having all the various arms com. 
bined under one commander. The similarity between a large army 
in the field and a large fleet composed of all types of ships is not 


difficult to see when the two are compared, and the control ofa | 


huge fleet, centered in the commander in chief, should radiate 
from him, through the commanders of large subdivisions, in much 
the same manner as the control of an army proceeds from the field 
marshal to the division, brigade and regimental commanders and 
so on. The battlefield, when two large fleets are engaged, may 
extend over many miles, out of the range of vision of the com 
mander in chief, where he cannot exercise control except in a mos 
general way through the commanders of subdivisions on the spit 
at the various points of contact. It is highly improbable jak 
engagement will be simply a gunnery duel between the two mait 
bodies of battleships. The action is bound to develop after com 
tact into more than one engagement in different parts of the field 
and lasting possibly several days. 


ORGANIZATION OF FOREIGN FLEETS. 


There are, at present, two large fleets, those of Great Britain 
and Germany, that are on a war basis, or as close to a war footing 
as fleets can be in time of peace. The principle of the organization 
of each fleet is practically identical. Both are organized in large 
subdivisions composed of battleships, armored cruisers, and light 
cruisers. Destroyer flotillas are attached to each fleet. The or 
ganization of the British fleet in home waters is as follows: 


HOME FLEET? 


Abbreviations used in the following tables: 


AA. All-big-gun battleship. SS. Large scout cruiser. 
A. Pre-dreadnought battleship. S. Small scout cruiser. 
BB. Battle cruiser. v.a. Flagship of a vice-admiral. 
B, Armored cruiser. r.a. Flagship of a rear-admiral. 
1C, First-class cruiser. p. Flagship of flotilla commander. 
2C. Second-class cruiser. f. Flagship of commander of flo- 


3C. Third-class cruiser. tillas of the First Fleet. 








* Taken from Royal Navy List, October, 1912. 
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FIRST FLEET 


“ NepTuNE” (AA) (FLAGSHIP OF THE ADMIRAL) 


ist Squadron 2d Squadron 3d Squadron 4th Squadron 
yt Battle Squadron 2d Battle Squadron 3d Battie Squadron 4th Batite Squadron 
Bellerophon (AA) Agamemnon (AA) Africa (A) Albemarle (A) 
Cling (AA) Colossus (AA) Britannia (A) Cornwallis (A) 

(v. a Hercules (AA) Commonwealth (A) Duncan (A) 

ht (AA) (v. a.) Dominion (A) Exmouth (A) (v. a.) 

St Vincent (AA) Lord Nelson (AA) Hibernia . (r.a.) Russell (A) 

(r. a.) Monarch (AA) Hindustan (A) 
Superb (AA) Orion (AA) (r. a.) King Edward VII 
Temeraire (AA) Thunderer (AA) (A) (y. a.) 
Vanguard (AA) ,Zealandia (A) 

Attached Cruisers Attached Cruisers Attached Cruisers Attached Cruiser 
Glescester (SS) Bristol (SS) Dartmouth (SS) Yarmouth (SS) 
Liverpool (SS) Falmouth (SS) Weymouth (SS) 


Attached Ships Attached Ship 


s (repair ship) Assistance (repair 
Hane Costa ship) ship) 


Soft (a Hover) 
it Cruiser Squadron 2d Cruiser Squadron 3d Cruiser Squadron 4th Cruiser Squadron 
able (BB) Achilles (B) Argyli (B) 
one (r. a.) Cochrane (B) Black Prince (B) 
ible (BB) Indomitable (BB) Duke of Edinburgh 
Imincible (BB) (r. a.) (B) 
Natal (B) Shannon (B) (r. a.) 


Warrior (B) 


Six mine-sweeping gunboats are attached to the. First Fleet. 


FLOTILLAS OF THE First FLEET 


1st Flotilla 2d Flotilla 3d Flotilla 4th Flotilla 
Flotilla Cruiser Flotilla Cruiser Flotilla Cruiser Flotilla Cruiser 
Blonde (S) (p) Bellona (S) (p) Boadicea (S) (p) Blanche (S) (p) 
Depot ship Depot ship epot ship Depot ship 7 
Blake Blenheim (f) Hecla 
19 destroyers 16 destroyers 16 destroyers 15 destroyers 


SECOND FLEET (IN RESERVE) 


5th Squadron , 6th Squadron 
5th Battle Squadron 6th Battle Squadron 
Bulwark (A) 


Formidable (A) 

Implacable (A) 

Irresistible (A) 

London (A) 

Prince of Wales (A) (r. a.) 
Queen (A) (v. a.)? 
Venerable (A) 


Attached Cruisers 
Hyacinth (2C) 
Dido (2C) 


——.. 











*Vice admiral in command of Second and Third Fleets. 
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5th Cruiser Squadron 6th Cruiser Squadron 


Antrim (B) Aboukir (B) 
Carnarvon (B) Bacchante (B) 
Devonshire (B) Cressy (B) 
King Alfred (B) (r. a.) Euryalus (B) 
Roxburgh (B) Hogue (B) 
Sutlej (B) 


Seven mine layers are attached to the Second Fleet. 


THIRD FLEET (IN RESERVE) 


7th Squadron 8th Squadron 
7th Battle Squadron &th Battle Squadron 


Caesar (A) Albion (A) 
Illustrious (A) Canopus (A) 
Hannibal (A) Glory (A) 
Mars (A) Goliath (A) 
Prince George (A) Jupiter (A) 
Victorious (A) Ocean (A) 
Magnificent (A) Swiftsure (A) 
Majestic (A) Triumph (A) 
Vengeance (A) 
Attached Cruisers Attached Cruisers 
Isis (2C) Doris (2C) 


Juno (2C) Talbot (2C) 


Cruiser Squadrons 


7th 8th oth roth uth 


Argonaut (1C) Crescent (iC) Y inp ama (iC) Eclipse (2C) Astraea (2C 
Artadne (1C) Edgar (1C) Andromeda (1C) Furious (2C) Brilliant ( 

Diadem (1C) Endymion (1C) Europa (1C) Hermione(2C) ( 
Powerful (1C) Grafton (1C) Gibraltar (1C) Vindictive(2C) Charybdis (2C) 
Spartiate (1C) Hawke (1C) Theseus (1C) Minerva (at) 

Terrible (1C) Royal Arthur(1C) Scylla (2C) 


9 
5 
s 


There are four flotillas of destroyers and six flotillas of submarines undet 
the command of the admiral of patrols. 


The German High Sea Fleet has the following organization’ 


“ DEUTSCHLAND” (A) (FLAGSHIP OF THE ADMIRAL) 


1st Squadron 2d Squadron 
Ostfriesland (AA) (v. a.) Preussen (A) (v.a.) 
Helgoland (AA) Pommern (A) 
Oldenburg (AA) Hessen (A) 
Thiiringen (AA) Schlesien (A) 
Posen (AA) (r. a.) Hannover (A) (t. a.) 
Rheinland (AA) Schleswig-H olstein (A) 
Westfalen (AA) Lothringen (A) 
Nassau (AA) Braunschweig (A) 
Blitz (tender) Pfeil(tender) 





* From Rangliste der Kaiserlich Deutschen Marine, January, I912. 
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Cruiser Squadron 


Moltke (BB) (—. a.) Berlin (S) 
Von Der Tann (BB) Céln (SS) 
Yorck (B) Stettin (S) 
Mainz (SS) Breslau (SS) 
Kolberg (SS) Hela(tender) 


Dresden (S) 


Six flotillas of destroyers, eleven boats each, are attached to the High Sea 
Fleet. 


It is proposed to organize a third squadron for active service. 
There is one squadron of old vessels in reserve. 


The French fleet in home waters is organized as follows “ 


ist Battleship Squadron 2d Battleship Squadron 3d Battleship Squadron 


Voltaire (AA) (v. a.) Patrie (A) (v. a.) St. Louis (A) (v. a.) 

Condorcet (AA) République (A) Gaulois (A) 

Danton (AA) Suffren (A) Charlemagne (A) 

Mirabeau (AA) (r.a.) Justice (A) (r.a.) Masséna (A) (r. a.) 

Diderot (AA) Démocratie (A) Bouvet (A) 

Vergniaud (AA) Vérité (A) Jauréguiberry (A) 
1st Light Squadron. Light Squadron. 


Waldeck Rousseau (B) Léon Gambetta (B) Gloire (B) (r. a.) 


(v. a. tra © Condé (B) 
Emest Renan (B) Jules Ferry (B) Marseillaise (B) 
Edgar Quinet (B) Victor Hugo (B) 


Attached to the first two battleship squadrons are the following: 
Five flotillas of destroyers, six or seven boats each. 

Two mine layers. 

Five submarines. 

Seven destroyers are attached to the Third Squadron. 


During the war with Turkey, the Italian fleet was organized as 
follows :° 


Ist Squadron (v. a.) 2 Squadron (v.a.) 
ist Division (v. a.) ist Division (v. a.) 
Vittorio Emanuele U1 (A) Benedetto Brin (A) 
Regina Elena (A) Regina Margherita (A) 
Napoli (A) Saint Bon (A) 
Roma (A) Emanuele Filiberto (A) 





*From Liste Navale Francaise, April, 1912. 
3 . . . . . 
The organization given was compiled from various sources. 
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2d Division (r. a.) 2d Division (r. a.) 
Pisa (B) Garibaldi (B) 
Amalfi (B) Varese (B) 
San Marco (B) Francesco Ferrucio (B) 
San Giorgio (B) Marco Polo (B small) 
2 Destroyer Flotillas 2 Destroyer Flotillas 
(four boats each) (four boats each) 
Agordat (tender) Coatit (tender) 
I small mine layer 1 small mine layer ~ 
I small tank ship 1 small tank ship 
3d Squadron (r. a.) (reserve) Torpedo Flotillas (r. a.) 
Re Umberto (A) Vettor Pisam (B) 
Sicilia (A) Lombardia (depot) 
Sardegna (A) Destroyers 
Carlo Alberto (B) Torpedo boats 
Submarines 
Unassigned. 
Repair ship. 
Colliers. 
Cable ship. 


1 Transport. 


England and France have had large fleets for the past century 
and have carried out war maneuvers on a large scale since modem 
types of vessels have been developed. The rise of the German 
fleet is of recent years. From the preceding tables we find that the 
fleets of the four powers—England, France, Germany and Italy— 
are organized in large groups, each group composed of all types 
of combatant vessels. This principle of organization must be 
based on experience, or if based on theory, their experience gained 
in maneuvers and elsewhere has not changed it. 


ADVANTAGES OF AN ORGANIZATION OF LARGE Drvistons. 


(1) The commander in chief has fewer units to handle. 

(2) The division commander has all types of ships under his 
command, a complete little fleet. If it is necessary to detach a 
part of the fleet for some service, a complete, well-proportioned 
force may be had at once. 

(3) The fleet in commission may be augmented to any extent 
without disturbing existing conditions if the ships in reserve are 
similarly organized in large divisions. 


*For the rest of this paper, unless referring to the present organization 
of United States fleet, or foreign fleets, the following designations will be 
used : 

“ Division” for the largest subdivision of a fleet. 

“ Squadron ” for the subdivision of a division. 

“ Section” for the subdivision of a squadron. 
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(4) Divisions of a fleet can operate against one another in times 
of peace in war maneuvers giving commanders an opportunity 
to handle all types of vessels acting together and particularly the 
same ships and same organization they would control in time of 
war. Such maneuvers would develop the tactics for all types when 
acting together, a thing which must be developed before war 
comes: afterwards it is too late to begin such drills. 

(5) The organization is a flexible one, permitting any special 
combination, for special circumstances, that the commander in 
chief might wish to make. The organization of a fleet must allow 
for, and a division organization will permit, the following general 
combinations : 

(a) Fleet concentrated in one place—tactical concentration. 

(b) Divisions separated but within supporting distance of each 
other—strategical concentration. 

(c) Divisions acting independently. 

(d) Parts of divisions united for some special purpose. 

At the present time, the personnel of the navy is not large 
enough to man the ships required for such an organization, even 
with one or more divisions in reserve. Also to-day our entire 
fleet could not be organized in large divisions, owing to the various 
reasons for keeping ships on both coasts and the necessity of keep- 
ing the battleships concentrated. However, when the Panama 
Canal is completed, and transfer from one ocean to the other can 
be made in a comparatively short time, such an organization could 
be put into effect without great difficulty, provided the comple- 
ments were available. 

The principal disadvantage of an organization of large divisions 
—sometimes called the vertical system—is that when two or more 
divisions are operating together, similar types of ships in all 
divisions will perform similar functions and hence should auto- 
matically come under the command of the senior commander of 
tach type, instead of remaining (except for administration) under 
the command of their own “ ‘division commander.” To illustrate 
this, suppose the fleet to be composed of four divisions each under 
a vice admiral and, further, the commanders of the battleship 
squadron, cruiser section, flotilla, and train of the first division to 
be senior to the commanders of similar types in the other divisions. 
Using a diagram, the organization would be as below: 
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CoM MANDER-IN-CHIEF 


{ rst division 2d division 3d division 4th division 

Battleship Battleship Battleship Battleship 
Squadron Squadron Squadron Squadron 
(senior vice 


admiral) 


Cruisers Cruisers Cruisers Cruisers 
y (senior rear 
admiral) 


Flotilla Flotilla Flotilla Flotilla 
(senior flotilla 
commander ) 
Train Train Train Train 


(senior train 
L commander ) 


Commander-in-Chief. 





When the fleet is concentrated tactically the senior commander 
of each type should automatically take command of all the vessels 
of that type during such concentration. (In the diagram the 
vertical lines should be removed to show the organization.) This 
seems like disorganization at.the very moment when perfection 
of organization is what is required. In reality it is not disorgan- 
ization. When the fleet is concentrated tactically the organization 
is exactly the same as that of a division, the numbers of each type 
are simply increased. It might appear at first that the organiza- 
tion for all purposes should be along these lines; 1. ¢., all the 
battleship squadrons under one commander, cruisers under an- 
other, destroyer flotillas under a third, and so on. This must be 
the condition when the ships are actually operating together during 
a tactical concentration. But this condition is not the normal one. 
During the preliminary stages of a campaign, the fleet will 
probably be divided, although the parts may still be within sup- 
porting distance of each other, and it will probably remain divided 
until such time as a complete tactical concentration may be effected 
for the deciding engagement of the campaign or the war. During 
the preliminary stages, it would promote efficiency to have the 
same vessels always working together whenever the circumstances 
required more than one type of vessel. It would be more efficient 
than an organization in which the fleet was composed of a large 
number of battleship squadrons, cruiser squadrons, destroyer 
groups, etc., any combination of which might be used for one 
movement, an entirely different one for the next, and still others 
for further movements. When the final tactical concentration is 
effected, the situation becomes the same for either system of or- 
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ganization. The organization of large divisions does not prevent 
the commander in chief from attaching additional vessels to a 
division should their services be required, or detaching vessels 
from a division should they not be required. To sum up, the same 
yessels, under the same commanders, should always work to- 
gether, with a corresponding increased efficiency and co-operation, 


whenever circumstances will permit them to do so. 


UnitTep STATES FLEET. 


ORGANIZATION AND DISTRIBUTION. 


At the present time, December, 1912, the distribution of the 


ships in commission and reserve is as follows: 


ATLANTIC OCEAN 
ATLANTIC FLEET 
Wyoming (fleet flagship) 


Ist division 2d division 3d division 4th division 
Arkansas (flag) Louisiana (flag) Virginia (flag) Minnesota (flag) 
Florida Vermont Georgia Connecticut 
Utah Michigan New Jersey Kansas 
Delaware South Carolina Nebraska Idaho 


North Dakota New Hampshire Rhode Island Mississippi 


TorPEDO FLOTILLA. 
Dixie (tender-flagship) 


Ist Group, 5 destroyers (in reserve). 4th Group, 5 destroyers. 
2d Group, 5 destroyers. 5th Group, 5 destroyers. 
3d Group, 5 destroyers. 


FLEET AUXILIARIES 


Two supply ships (Celtic and Culgoa). 
One ammunition ship (Lebanon). 
Four tugs (Patapsco, Patuxent, Ontario and Sonoma). 
One repair ship (Panther). 
One mine layer (San Francisco). 
One hospital ship (Solace). 
One yacht (Yankton). 
SHIPS IN RESERVE 


Atlantic Reserve Fleet 


Battleships Armored Cruisers Scouts 
Alabama Montana Chester 
ndiana Tennessee Birmingham 
lowa Salem 
Kearsarge 
Kentucky 
Maine 
Massachusetts 
tsconsin 
linots 
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SH1ps IN RESERVE NoT ATTACHED TO THE RESERVE FLEET 


North Carolina At Annapolis............ 5 torpedo boats 
Washington At Charleston.....:..... 2 destroyers 
Missouri 8 torpedo boats 
Baltimore 2 submarines 
Chicago At Newport............. 3 torpedo boats 


SPECIAL SERVICE AND UNASSIGNED 


Two flotillas of submarines. 

Twelve colliers. 

Two submarines. 

Two cruisers (Des Moines and Tacoma). 

Three surveying vessels. 

Three vachts (Mayflower, Sylph and Dolphin). 

Two experimental service (Montgomery and Tallahassee). 
Three gunboats. 

One transport (Prairie). 


PACIFIC COAST 


Pacific Fleet Torpedo Flotilla  *» 39 Ac i Mai 
California (flag) Iris 
Colorado 5 destroyers Two gunboats 
Maryland 1 cruiser (Denver) 
South Dakota Submarine Flotilla Buffalo 

Alert 4 colliers 
Fleet Auxiliary 3 submarines 
Glacier 
In RESERVE 
Pacific Reserve Fleet In reserve 

Pittsburg (flag) St. Louis Cleveland 
Charleston Davis New Orleans 
Chattanooga Fox West Virginia 
Galveston A-3 
Oregon A-5 
Raleigh Fortune 


ASIATIC FLEET 


Torpedo Flotilla Auxiliaries 


Saratoga (flag) Pompey Rainbow 
Albany 5 destroyers (2 in re- 3 colliers 
Cincinnati serve) 2 tugs 
Monterey 

Monadnock Submarine Flotilla 

8 gunboats Mohican 


4 submarines 
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The present organization of the fleets, in commission and in 
reserve, taken as a whole, seems to be based more on considera- 
tions of administration and maintenance than it does on tactical 
considerations. If the fleet was mobilized for war what would be 
its organization? The following questions, among others, present 
themselves : 

Would the battleships of the Atlantic fleet, all-big-gun ships 
and older vessels, retain their present organization, divisions of 
five ships each ? 

Would the Atlantic reserve fleet, composed of battleships, 
armored cruisers and scouts, form a separate organization or 
would the battleships be formed into small divisions of four or 
five ships each and become a part of the Atlantic fleet ?' 

Would the Pacific reserve fleet, composed of a battleship, an 
armored cruiser, first-class cruisers, smaller cruisers, torpedo- 
boats and submarines, go to sea as a tactical group or would it be 
split up and disappear entirely in a distribution of its ships among 
other organizations? 

How would the various groups of destroyers and torpedo-boats 
in reserve be organized for active service? 

How would the train be organized ? 

The answers to the foregoing are not known, nor does the 
writer know whether any complete organization for war exists. 
It seems apparent, however, that if war should find us in the 
present state of affairs, a redistribution of the ships would be 
necessary and to believe that a complete mobilization could be 
accomplished without confusion and loss of valuable time requires 
considerable optimism. And furthermore as soon as the mobiliza- 
tion was completed could the commander in chief sail on his 
mission and with the assurance that he had a well-drilled feet, 
teady in every particular? 

The distribution of our ships in the two oceans and other cir- 
cumstances have prevented extensive maneuvers. Our maneuvers 
have been confined to squadron actions between battleships, some- 
times with attached cruisers divisions; to scouting problems of 
limited extent and to torpedo-boat attacks, frequently at more or 


"At the present time, the commander in chief of the Reserve fleet is 
senior to the commander in chief of the Atlantic fleet. 
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less known hours. All the various types have never drilled to- 
gether. The auxiliaries have never accompanied the fleet as an 
organized train or even cruised together as such. It has been 
estimated that a movement of the entire fleet across the Pacific 
would require a train of ninety or more auxiliaries, a stupendous 
undertaking, yet no effort has ever been made to drill a train of 
one-tenth that number of vessels. 


RESULTS OF A FIXED ORGANIZATION. 


If some definite organization for the entire battle fleet could 
be decided upon, the decision being based on experience gained in 
maneuvers or based on the experience of others, there would be 
more data on which to base battle plans, tactical maneuvers, and 
battle signals. In building new ships, the organization would 
govern the number of ships of a type to be built, following some 
definite policy instead of the present system, which does not seem 
to follow any consistent scheme. One of the striking features 
of the German fleet is its homogeneity, due to the fact that an 
organization was decided upon and then the vessels were built in 
tactical groups to meet the demands of the organization. Old 
vessels are displaced as new groups take their place in the active 
fleet. Owing to our uncertain system of legislation for providing 
for the increase of the navy and the probability of never having 
a definite building program established by law, we could never 
carry out such a systematic increase as Germany has done. Yet 
it is believed that more could be accomplished in this matter if 
vessels were asked of Congress, and when authorized were built, 
with the idea of filling a definite place in a settled organization. 


CONCLUSIONS. 


The fleet should be organized in large divisions, each composed 


of all types of vessels and each similar in the principles of its 
organization. 

The commander in chief should not be in immediate command 
of a division, and should command the divisions “ in reserve ” as 
well as those in commission. 

The peace organization should permit of expansion to a wat 
footing without disturbing that organization. 
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PART IL. 
ORGANIZATION AND COMPOSITION OF DivIsION. 


FUNCTIONS OF THE VARIOUS TYPES OF VESSELS IN A FLEET 
ENGAGEMENT. 


Every fleet engagement will probably pass through three phases, 
distinctly defined in some cases, perhaps not so clearly in others. 

ist Phase. Fleets approaching each other but not in touch with 
one another. One, both, or neither of them may be endeavoring 
to gain touch with the other. 

2d Phase. Contact between the screen of one and the screen, 
or possibly the main body, of the other. 

3d Phase. The contact and engagement of the main bodies. 

The functions of the various types of vessels varies somewhat 
with the phase of the action. To show this let us assume two fleets 
advancing towards each other, each with a screen masking the 
movements of the main body and each accompanied by a train. A 
probable arrangement of the ships during the first phase would be 
as follows: 

Main body, composed of the battleships, in the center. 

Train some distance in the rear or on the safest flank. 

Screen, composed of scouts and destroyers, thrown out to the 
front or exposed flanks, or possibly completely surrounding the 
main body and train. 

Armored cruisers concentrated at some point within the screen 
where they could best re-enforce parts of the screen threatened 
or attacked. 

When the second phase begins, the main body and train shape 
their courses according to circumstances ofthe situation and in- 
formation received from the screen. At the point of contact the 
engagement may be one between vessels of the screen, or one or 
both screens may be re-enforced by armored or other cruisers, 
and a cruiser engagement ensue. The main bodies may or may not 
come in contact. After the third phase begins, that is after the 
main bodies become engaged, the necessity for the screen dis- 
appears, although it might be desirable for special reasons to 
maintain parts of the screen in some direction. The vessels com- 
posing the screen are now available for other purposes, some of 
which are the following: 
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Armored cruisers or battle cruisers: 

(1) Assist battleships in the line of battle. 

(2) Turning force—fast wing—if main body has not sufficient 
speed. 

(3) Attack enemy’s cruisers, disabled or separated battleships, 
or train. 

(4) Lay floating mines. 

Protected cruisers and scouts: 

(1) Attack enemy’s destroyers or repel attacks by destroyers, 

(2) Lay floating mines. 

(3) Protect train, or attack enemy’s train. 

Destroyers: 

(1) Attack enemy’s destroyers or disabled ships. 

(2) Repel attacks of enemy’s destroyers. 

(3) Lay floating mines. 

(4) Attack enemy’s battleships with torpedoes under favorable 
conditions. 


IDEAL DIVISION. 


An ideal division, composed of all types of ships, is one that is 
homogeneous in every particular—one that has the same radius 
of action at various speeds, same economical cruising speed, same 
maximum cruising speed, uses same kind of fuel, has the same 
degree of seaworthiness, etc. This degree of homogeneity is not 
possible, since the various types are so different. In designing 
new ships that will operate together, such points as the radius 
of action, cruising speed, kind of fuel, etc., should be considered 
and should be the same for all types. With ships already built the 
grouping in tactical subdivisions is a compromise, the type and 
most important characteristic deciding in which group the ship 
be placed. 


BATTLESHIPS. 


The number of ships which can be efficiently handled as a 
tactical group by one man, is a much disputed question, opinions 
varying from eight to sixteen. The smaller number is evidently 
the more easily handled. Referring to the organizations given in 
Part I, we see that England places eight ships in a “ squadron,” 
Germany eight, France six, and Italy four in a “ division.” In all 
cases it must be remembered that the number of ships possessed 
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bya nation and the number of ships in the various classes * has 
infuenced the number placed in a tactical group. Thus France 
ses the squadron of six vessels because she has usually built in 
groups of three or six since she started to built homogeneous 
groups. 

Taking eight or ten then as about the maximum number for 
a battleship squadron, let us consider its further subdivision into: 

(1) Two sections of four ships each—total eight. 

(2) Two sections of five ships each—total ten. 

(3) Three sections of three ships each—total nine. 

If the squadron were always handled as a unit, it would not 
make much difference whether there were eight or ten ships com- 
posing it. The first two arrangements have been tried in the fleet. 
The first permits ships to rotate at the yards for periodic overhaul- 
ing and when all ships are present, ships may work in pairs for 
drills and exercises. The second arrangement was adopted to 
provide an extra ship in each section so that four would always 
be available for service while the fifth was undergoing a periodic 
tet. It has no other advantages over the first. The third ar- 
rangement is advocated as the handiest, and also the best for the 
s-called “ division column ”’ tactics. It does not permit ships of 
asection to rotate for periodic overhauling without reducing the 
number in a section to a number too small for drills or exercises. 
|trequires more flag officers. When we consider the requirements 
of maintenance and the distribution of work at the navy yards, the 
third arrangement becomes impracticable for ships in full com- 
mission. Since ships in reserve may be overhauled at any time, 
my of the three is practicable for reserve squadrons. 


CRUISERS. 

In the English, French, German and Italian organizations, we 
find cruisers assigned to the battle squadrons. England assigns 
four battle cruisers, or four or more armored cruisers, and two 
latge scouts to each squadron of battleships kept in full com- 
mission ; Germany, ten cruisers, including two battle cruisers, to 
the High Sea fleet ; France, three armored cruisers to each squad- 


“Type” will be used to denote the kind of ship as battleship, cruiser, 
destroyer. “Class” will be used to denote similar ships of the same type 
% Indiana class. 
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ron of six battleships ; Italy, four armored cruisers to each division 
of four battleships. England and Germany evidently consider 
their numbers sufficient, since they are both amply supplied with 
such vessels and could add more if necessary. If we adopted a 
divisional organization we would have to determine for ourselves 
just how many cruisers of each type would be required for needs, 


DESTROYERS. 


The organization of our destroyer flotillas consists of one 
“tender,” which is the flagship of the flotilla commander, with 
three or more groups of destroyers, each of four or five boats, 
each group under a group commander. In the English service, the 
destroyers are organized in eight flotillas of fifteen or more boats; 


each flotilla having a fast cruiser, as the flotilla flagship and a - 
stiffener ” for the flotilla, and a “ depot ” or “ tender.” Four of: 


these are attached to the first fleet of the Home Fleet ; the others 
are under the Admiral of Patrols. Attached to the German High 
Sea Fleet are six flotillas, three for each squadron of eight battle 
ships. A German flotilla consists of eleven boats, each flotilla 
being divided into two “ half-flotillas ” of five boats. The eleventh 
boat is the flagboat of the whole flotilla. There is no depot ship 
or tender. The flotillas attached to the French and Italian fleets 
consist of six and four boats respectively. 

During the Russo-Japanese War the Japanese torpedo craft 
were grouped into flotillas (sometimes called sections) of four 
boats. There were depot ships at the advanced base. It has been 
stated that these flotillas were organized into two large groups 
each under a rear admiral.” : 

The organization of our flotillas seems to be correct, with one 
exception. The flagship of the flotilla commander should not be 
the “tender.” A tender is an auxiliary and not a combatant. Her 
place is at the base, where she might be engaged in repairing dis- 
abled boats while the others were engaged in active operations. 
A suitable flagship would be a fast cruiser or scout, not too large 
however to enter ports and anchorages accessible to the destroyers. 


*“Tes Lecons de la Guerre,” by Vice Admiral De Cuverville. 
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SCREENING VESSELS. 


The number of screening vessels for a division depends on the 
distance between vessels of the screen and: the distance of the 
green from the main body. Experience gained from maneuvers 
will show what distances are necessary or desirable, also the types 
of vessels best suited to form the screen. With the advent of the 
big destroyer with large radius of action and better sea-keeping 
qualities, the distinction between the scout cruiser and the de~ 
sroyer is being decreased. It is possible that the destroyer of a 
thousand tons or more may fulfil most of the requirements of the 
scout cruiser. 


SUBMARINES. 


In all services the submarines are not attached to the battle 
quadron. In our service they are organized in groups of four or 
five boats with a tender, thus giving them a mobile base. In the 
English service, a “ section” comprises five or more boats. Six 
submarine flotillas are assigned to the patrol flotillas. The German 
and French submarines are based on fixed ports. Our system 
seems to be satisfactory for the present stage of the development 
of the type. 


AEROPLANES, 


At some time in the future, aeroplanes may have a definite place 
in the organization of a fleet, either as a part of a large ship’s 
quipment, or perhaps carried by a special vessel. 


THE TRAIN. 


A fixed organization for a train presents many difficulties. 
There is nothing in past history or present-day organization from 
which to obtain information. Rodjestvenski’s fleet carried some 
auxiliaries with it and was also supplied by neutral vessels en 
toute. The necessity for a large train of.colliers and supply ships 
does not exist in the continental navies because these fleets will 
ptobably operate within reach of home bases. England, too, has 
lortified bases all over the world. In all fleets, we find repair ships, 
hospital ships, numerous mine layers, mine sweepers, depots for 
torpedo craft, but we do not find government-owned colliers and 
supply ships. Should European naval powers or Japan send a 
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fleet out of reach of permanent bases, they have large merchant 
marines from which they can obtain auxiliaries of this nature. 

If the United States fleet is ever called upon to operate in the 
Pacific, where the distances are so great, it must be accompanied 
by a huge train of auxiliaries, unless suitable, strongly fortified, 
permanent bases are established in that ocean at Guam, Samoa, 
and some point in the Aleutian Islands. Pearl Harbor is being 
made into such a base, but the others are not fortified and could 
not be used as bases unless defended or covered by the fleet itself, 
a method which prevents the fullest use of the fleet. In the 
absence then of suitable bases, or when operating out of reach 
of a base, any movement will depend very largely on the move- 
ments of the train and its ability to move with reasonable safety 
and certainty. It is possible to conceive a situation where the 
safety of the vulnerable train would be the controlling factor of 
the military operations. The vulnerability of the train increases 
with its size, hence all the more need of ascertaining before war 
commences what organization is needed for the train. 

The train naturally divides itself into two general classes of 
auxiliaries: (1) Auxiliaries which remain with the fighting ships 
or at the temporary advanced base from which the fleet is operat- 
ing. (2) Auxiliaries which ply between the source of supply and 
the advanced base or perhaps the fleet itself. In the first class are 
included repair ships, mine ships, depots for torpedo craft, mine 
sweepers, cable steamers, hospital ships and ships carrying the 
advanced base outfit and garrison. In the second class are i- 
cluded fuel ships (coal and oil), ammunition ships, and store 
ships (food and stores)—in general those which carry and supply 
consumable munitions. 

The number of ships in the first class bears a more or less fixed 
ratio to the number of fighting ships. The number of those in the 
second class, aside from depending upon the number of ships they 
supply, depends upon the distance they have to go to replenish 
their cargoes, the nearer the source of supply the fewer vessels 
required. The auxiliaries of the first class should be assigned to 
the various divisions of the fleet, each division having its own 
repair ship, hospital ship, etc. 

The organization of the auxiliaries of the second class presents 
many difficulties and complications. The port or permanent base 
of supply should of course be kept stocked with every kind of con- 
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simable stores by the Department, and if this source was not a 
continental one, Pearl Harbor, for example, it would be necessary 
to organize a service of transports to keep it supplied, which 
gervice should be under the control of the Department. The fleet 
supply trains, with their convoys operating between the source of 
supply and the fleet, or advanced or temporary base, should be 
absolutely under the control of the commander in chief, since his 
movements may be based on the movements of his trains, and an 
entire campaign might be lost by having a train held or diverted 
by other authority. Such a handling of stores at the source of 
supply involves labor and expense, but labor and economy are 
secondary considerations in time of war. 

The greatest difficulty, one which cannot be remedied, arises 
from the fact that all ships do not carry amounts of fuel and stores 
sufficient to last them the same number of days under the same 
conditions, and even if they did, the different kinds of service 
required of them during the same period would soon cause some 
to be empty while others were full. The tonnage necessary will 
depend on the logistics of the particular situation to be met, and 
the commander in chief would have to organize the trains from 
the tonnage available to meet the demands of the situation. As 
the campaign progresses and new situations arise, the organiza- 
tion of the train would probably have to be changed from time to 
time to meet the changed conditions. The organization, too, must 
be flexible, like that of the fleet, capable of working if the whole 
fleet is working from a common base or when divisions are using 
separate bases. The simplest case is when the entire fleet is using 
acommon base. In this case the train could be divided into two 
or more parts, one of which would always be at the base or with 
the fleet discharging its cargo, while the others would be en route 
to or from the source of supply. Upon arrival at the advanced 
base the auxiliaries would be assigned by the fleet staff to ships 
divisions and when empty they would be returned to the source. 
If the fleet numbered one hundred and fifty vessels, large and 
small, and the train seventy-five or more, it would require great 
labor to arrange for the details of such assignment. Another 
method would be to assign a certain number of auxiliaries to each 
division, forming division trains. Such a scheme, while requiring 
more vessels, would simplify matters after arrival at the base and 
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would have to be used if for any reason the divisions were not all 
using the same base. 

If it is desirable to organize the train, and this seems unques- 
tionable, the auxiliaries in the service should be manned or at least 
supervised in some way by the regular establishment in time of 
peace. This service would not be popular in peace or in time of 
war, but it is nevertheless most important. A train in time of war 
must be able to cruise together like men of war, sometimes alone 
or with convoy, sometimes with the fleet itself. It will have to be 
able to cruise at night without lights, etc. The auxiliaries now in 
the service should accompany the fleet at times as an organized 
train, and war maneuvers should include the use of trains so that 
defects, if any, in the present system of manning them and the 
management of a train can be learned and so that corrections and 
improvements can be made before war comes. We would have 
valuable information on which to base the organization of trains 
drawn from the merchant service. The government-owned aux- 
iliaries will never be numerous enough to supply the demands of 
the fleet on a war basis. 

The two parts of the train mentioned on page 1398 may be called 
the military and supply trains. Each part should have a commander. 
So small a war as the Spanish-American War brought out the 
necessity of having an officer of rank as commander of the base— 
Key West. With a fleet as large as ours, this necessity will arise 
in the future and in all probability the base will be a changing one 
as the campaign progresses. The commander of the base, in order 
to avoid friction and to obtain continuity of the base routine, such 
as assignment of fuel ships, making up and dispatching convoys, 
establishing priority of repairs, etc., should be a member of the 
commander in chief’s staff. Similarly, if a division is separated 
from the fleet the commander of the division base should be a 
member of the division commander’s staff. The commander in 
chief and division commanders would be freed of the details of 
work at the base, and could concentrate on the military features 
of the campaign, assured that the work at the base or bases was 
being done in accordance with their policies. 
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CONCLUSIONS. 


A division of the fleet should be composed of three principal 
elements : 

(1) Main body. 

(2) Screen. 

(3) Train. 

The main body should consist of a battleship squadron, eight 
or ten ships, divided into two or three sections. 

The screen should be composed of armored or battle cruisers, 
scouts and destroyers. 

The train should consist of two parts, the military train and 
the supply train. 

The following organization of a “ Division of the Fleet ” is sug- 
gested. The numbers of the various types of vessels should not be 
taken as showing the exact number necessary. The principle, 
however, exists that for a fixed number of battleships, there should 
be, for our conditions and our purposes, a corresponding number 
of screening vessels and auxiliaries. By constant maneuvers 
under war conditions, with all types of vessels acting in concert, 
these proportions can be ascertained, and as the types of ships 
develop these proportions would have to be changed to meet 
changed conditions. 


DIVISION OF THE FLEET 


(Commanded by a vice admiral.) 


MaINn Bopy 


(Commanded by the vice admiral.) 
Battleship Squadron, eight (ten) ships. 
First Section, four (five) ships. 
(Commanded by the vice admiral.) 
Second Section, four (five) ships. 
(Commanded by a rear admiral.) 
or 


Battleship Squadron, nine ships. 
First Section, three ships. 
(Commanded by the vice admiral.) 
Second and Third Sections, three ships each. 
(Commanded by rear admirals.) 
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ScREEN 


(Commanded by a rear admiral.) 


Armored Cruiser (Battle Cruiser) Section, three (four) ships. 
(Commanded by the screen commander.) 


Flotilla, three scout cruisers and twenty destroyers. 
(Commanded by flotilla commander.) 


TRAIN 


(Commanded by commander of military train.) 


Military Train: repair ship, tender for destroyers, ships with advance 
base outfit, mine layer, tugs (possibly equipped as mine sweepers), 
hospital ship. 

Supply Train: supply ship (or sufficient tonnage), fuel ships, ammuni- 
tion ship (or sufficient tonnage). 

Relief Supply Train: same as supply train. Would not be required if 
division were operating close enough to the source of supply. 


PART III. 
VESSELS AVAILABLE FOR MILITARY PURPOSES. 


In order to illustrate the features of the organization discussed 
in the foregoing pages and to show its possibilities when applied 
to our fleet, there is appended a table showing the vessels available 
in 1913 arranged and organized into a fleet of four large divisions. 
No particular ship has been selected as a fleet flagship. Whatever 
the type selected, it would not change the principle on which the 
system of organization was based. 
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FIRST DIVISION 
Main Bopy 
Oe ] 
Battleship Squadron Displ. | Sp Speed} Coal Oil Guns 
" aa bis. eile 
— 
- Sec) tons | knots | tons tons 
BEM cc Scsgicccece yoming (flag)....|26,000 20.5 | 2,500 40o | 12”—s0 
First Sectio ArkansaS........00. ,000 20.5 | 2,500 400 do 
Delaware........... 20,000 20.5 | 2,668 400 | 12”—45 
nh yt Kaheta were e es ine 20.5 | 2,676 = = 
tION..oecccceee lorida (flag) ...... 21,825 20.5 | 2,500 380 o 
Second See EOD 6c ceibieds twe¥ 21,825 20.5 | 2,500 380 do 
Michigan........... 16,000 TBS 1 2, 9OO | |ocevivewans do 
South Carolina..... 16,000 23 DMO Necssscévan do 
MEME BODY). 00. Yi Ssidecccceddeedeostbelees Sot ASR Tue cans dhataaoeateaeebseatecks 
Fuel Capacity.......eeeeee|eceeeeeeeeereeeeeeeneeleeseeeee|senenees 19,924 5, 960! 1.) se 
aed Sle eh SORONETRRIIMRIE as 
ScREEN 
| | 
d Cruisers........ Tennessee (flag) ...|14,500 
nce mepore | Washington........ 14,500 
s) | open Carolina..... 14,500 
’ | Montana ...ccccceee 14,500 
ee MemmOred Critie’rs| ss 6s.) cceceeeesscecevefeosecses 
SOE corte rer risk co 
ni- aia SS ree Chester (pennant).! 3,750 
| Birmingham ....... | 3,750 
| Salemi ccceccvoeses | 3,750 
if First Group.........+++0.- | Drayton (pennant). 742 
| | Paulding ........... 742 
MOG vs'eceveveciniede'ss 742 
Tercy Leveceedcedat 742 
McCall. cesccccedees 742 
Second Group............. | Mayrant (pennant); 742 
| Warrington........ 742 
Perkins vicccccscccee 742 
| sevspet Jevesdvedeed 742 
| BUC o's sieicicicies'e'vsts 742 
eird Group...........00- | Patterson(pennant)| 742 
od | Ammen .......008.- 742 
"Burrowasccccccere ss 742 
od | Monaghan.......... 742 
| Trippe.........0.0. 742 
le Fourth Group.............| enkins (pennant).| 742 
| a ROPE ED Fy 742 
BOBS iieccsicceseee 742 
S. PB enley. occscceces es 742 
er Ae te Weer ve codeet 742 
| JALVIS cccccccccevees 742 
1e TMMOEERR eb 0 b'c's 0 6 4.c fe'e'c'e's'ac'e's'e's's'e'wets'e'e v'e'sshbane hha’ 
NING 'a'e'e's's's's's'ss 3] see's cav'e'v''cale's'eu's'et’s CP aut tess 
ae Pas TRAIN BSS eet eas = 
MILITARY TRAIN | 
NIN. ci. oc 0s cvineees | Vestal (pennant) ..\12,585 16 | 41GB ensn ctuiecl ucectaes 
Tender..... De Gabua eWsss ss Bee ER ee Gide ROPES Wesvansnssclividle Je 
Transports with advance| 
PE Mealssinctctincces p Birffalo ...0- sve apap epee | 14 LS EY Anwsenchenstieaanaea 
| Prairie .....+0.0cnert Opeee | 56 << tS ROD. Len sanckebdboscatiols 
on Mccain sc t¥eoes San Francisco ..... 4,083 | 19 ge a Pree, PINS Ss 
fevesseccceccccseccece| OMtaPrid .....seceeee| Re) A Aas wc cesstecuecnes 
SONG coc nccsacca 1,120 | 1 |. GGO. focnsivdvercelvsrivsees 
a es 5. dikes Gv SolgR: icons cencases 5,700 | i. 1,000 |eeeseseee [eeveeees 
SORES CERIN, .\. .cacdisccnparcedtanadtemeonens 14 Lighaohins RP ES Yar ee 
ny ETRE RCE RES pee FEE St FAERIE fe Besse] Fy BSy fowiictiocs ate Seveeee 
Division with | 
RP eee cab eaauen see li coeccneds GRE tikes dee leceetaeb aioe ansaes 
Fuel Required to fill | 
Bunkers of Division|............scseseeess|eececeeeleeverees 40,237 (2,178,000 |........ 
SUPPY TRAIN. Ss 
| ° 
Supply | ITS, Celtic (pennant) 8,000 10 —) 
Ammunition Ship......... | Lebanon .......000 3,285 10 Coal i a 
Si Ssnccccseces. | Cyclops ........++++|19,360 14 10,500 S95 GOO leikevcees 
| Neptune ........... |19,531 14 _—‘|10, 500 $75,000 |osaseecs 
| OFion .....ceereeeee |19,132 14 10,500 | 375,000 |........ 
| 7 sone et eeeeeee eee) 11,230 12 8,1 Sy nS PP Pa 
Feel Capaci : FRCRUSE. cos ccrciecsl +159 Ss SP 1,085,000 |...... 
y of Supply) 
Trai 
Weesee po cesscvrecselevesicccccsccecereessslecdocese|ececcece|3Q2505 12,210,000 |--...000 
Snel Division with | | | | 
PGi Bdhes 6s) osstnecsccusodsadubaun laseeeeee IO Sebevccveltows teeeeee teeeeees 
1403 
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SECOND DIVISION 


Main Bopy 





Battleship Squadron Disp). 


First Section......... b460) 2enne oe 


Second Section..... siennliah» <b edhe a 


Speed of Main Body.............. 
BRU CADRGF ce. csccasesccccccce nae 





tons 
Connecticut (flag) - « |16,000 
Louisiana «<> ....-0909 16,000 
TROED 00s comesnises 16,000 
New Hampshire . +++e+ [16,000 
Minnesota (flag)..... 16,000 
Vermont «ccececcces +++ 16,000 
Idaho ...... sachouas ++ [13,000 
siiosiesipgs eae eas ote 13,000 


Pete eee meee ewww ene wenene [eeeeeeee 
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il eeessse} | z 





ScRrEEN 





Armored Cruisers ....,.... i imp 


Speed of Armored Cruisers ...... 


Fuel Capacity...... inti titans oh ike — 2 


Noch aakeants chens ¥shsss one 0 


PET ASEOMD bee's sca fob tice tecsagpes 


California (flag) ..... 
South Dakota........ 
Maryland........ a ommit 
West Virginia ....... | 
Albany (pennant).. 
a ake 09,004.49 
OS arr 
Reid ar a oaaeee 
Flusser 





OE AON sok vnc ceced cocnueset 


PACE CET as nn 3's 300s cada Siagees 


PORT SaaS i ins sk digest 


Sheed OF PIOUMNE: . 66.0.5 cs's scenes 
Fuel Capacity.......... pep habbiece 











MILITARY TRAIN. 


PRODOAE SUG 6 isin s vv web'dgh coves ieee 
eee FE ee ee Pret Eee eee 
Transports with advance base.. 


Mine Layer 







TUgs -.cocsece 


Hospital Ship...........- 
Speed of Military Train 
BOE AOOTER ccdevesiecccsscanbs> 
Speed ses ney with Militaty} 





eee eee eee eee eee eee eee ees 


Fuel Required to fill Bunkers of, 


Preston . 
Whipple (pennant) .. 
MONE 5 S's.6s 04.0 us eae } 


Bainbridge (pennant) 
NT fir gn a 6 cei equa’ 
Chauncey ..... ves 


BE ncne camimai<nes 


eee eee ee ee 




















Columbia eaUtsneeaees 7,350 
Minneapolis ......... | 74350 
oe Sacee «| 4413 
Patapsco .... “| 98S 





Patuxent .. 


carci na ruskwoss cheese ¥aebWGevcbeddes dices. le oveaconlerswebes 


SUPPLY TRAIN. 


Supply Ship.............. ae: 
Ammunition Ship.. 
PRCT SEDGE oias nsdsrd ond enee ses’ bie 


Fuel Capacity of Supply Train... 
Speed of Division with Trains.. 









Culgoa (pennant)... 6,000 
Mars.. \ 
AIS Ki cncnwicrecioanon £b0 
PERI Bewscivretonnee Swit 
SS Sa eae 
AHATONAA «..:0:00:0:00008% 
ES CS: 
eRe 











1,576 |oveveee ° 
300 aseee 

} 1,525 oeee 
1,400 [ecverere 
1,079 |eeseeees 

| 16 obese 
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THIRD DIVISION (In Reserve) 


Main Bopy 





Battleship Squadron 





| Disp]. | Speed 








Coal Guns 


























Bg ge a | tons | knots | tons 
BEI va viaccess ccccccccces | Georgia (flag)....... +/14,948 | 19 1,967 | 12”—40 
first S | INBMOMBRR  hetusscensae 14,948 19 | 1,923 | do 
| New Jersey ......... -114,949 | 19 | 1,946 do 
a eS eee oe 114,948 | 19 2,008 > 
a a | Virginia (flag) .......|14,948 19 1,924 ° 
Secon eo Se eee --|12,500 | 18 1,860 do 
i POONA Ss sanicbed oie |12,500 | 18 1,887 | do 
ND oe davon vaca 12,500 | 17 2,281 | do 
peed Of Main Body.............ejeccecccccccccsccscsscccclececescs tes PR Fevnanees 
BEMMMBECITY. 0 0.ccccccccceccccce bvkvadbgvaadurcea secs cb cetemiwavebrecosave 16, 906! Tvavesese 
SCREEN 
Armored Cruisers ..............05 Colorado (flag).......|13,680 | 22 | 1,929 | 8% —gs 
PI on 530855505 13,680 | 22 1,946 do 
SONONOOD 6 ois sander oes 8,150 21 1,075 do 
BYOOMIYA oscs.5 soc e eds 9,215 21 1,350 | 8”—35 
ITO WF UINOLS ass. li nccvuseosectivsccccesie |eeeseeee | 2T  |eseeeeee feseesens 
IMNOIEY $0002 scccnccvocccccccloccccdectvctvedesceseses Ie scakendioe cance en ik Le eee 
SDE sevin sb ccs sccccsseccces New Orleans......... +430 | 20 PO Seewsee es 
SN a 55 68'5a sc ccccccescsets Macdonough (penn’t)| — 400 28 oad Cea 
Stringham ........... 340 25 6 Teak aes 
MDUNEE osc adatsbeaec 280 30 OR deiuideees 
Le eee | -a79 | 30 6: Tickwaes 
Goldsborough ........ age .. a7 Oe Nededveks 
ET OE PRE ene ae rest WE Oisicecveleseueees 
ET eS LAs kas Shkb a bcs ons lbwndwcdd wdadearbeibe cut LEE PEE PEPER RMN Ly ak onde 
TRAIN 
"MILITARY TRAIN. | 
SIN 95.05. 900 cc ccccccevsnens Panther (pennant)...| 3,390 13 5 at 
DET E Ni o sic cccccccccctecéas POT S565 icc sdsss | 3,085 10 a FES 
Mine Layer... ee Pe are | 4,500 1% | 850 heaeeege 
PEER G5 65040 s00sccccnveeas SL peor | 785 16 |) $006. Gkere nate 
d Piscataqua ...........| 854 16 236 | i a eee 
Hospital Ship..... pacha veo osipy «iu lde <wdmin'r be bah «Name eeksly eee t Uke LGeoaameeta emake «Makes done 
bal aha SAR ROR iy ea igh choy Seana pty phelps ba Sachse “tebe eth ete GEl fm CBE pe 
MMERCIEY 5 osc ccc csccccecs Sbbre ths. se 040d © nami te cist epbaatoeachan decust wis re NS Bees oe 
of Division. with Military 
ESE SE RES LL, AGE My Rone Reese amt Tre « WS. .. aces esahl ommakane 
Fuel Required to fill Bunkers of | 
EE Aah mR he Weigh py, Pa ian ee) meee DS) PS AOE A ane ada 
SUPPLY TRAIN, | | P8 
I ais <.0'5F5.4.455 vise v'vki's ee Glacier (pennant)....} 8,325 aay Cont 
TIN 5 9-0.6-< + v:0inba fa.09 na dadenan tus sarce tenes etenceasiandegies met 
MN Dy cdRidss 55 ccavice ob bieec’ | Manehiashis isc. cwasane 5950 10 ee re erey 
| SSRUMDNE 5 Ce bev eure toute 220 II bP laacusices 
pn eer eee 4,000 10 | 2,900 |........ 
LCOMIGES «000 0eecs sacs 4,023 8.5 | 2,200 |eeeseees 
SOGRMNE 6:0 song Gn esaes 5,663 II ee ee 
Fuel apecity SE OUDLY DEIN... o] sc cesceicnecsesitneeerees avaumes To inasees TOE Tiisesays 
Speed o I Wi RUGS 244! 09 ovhsancesisinnesnietes FASE el BS lees e es eelecceseee 
FOURTH DIVISION (In Reserve) 
Main Bopy 
MUMMOOHION,.....-.-...cccccccee Alabama (flag)....... 11,552 | 16 1,447, | 13”°—35 
| ENOIB Abi vec cead sddes 11,552 | 16 1,275 do 
‘ WISCONMIN a 5002 cdess }11,552 16 1,413 do 
Second Section .................5. Iowa (flag)........... 111,346 | 16 1,643 | 12”—35 
Kearsarge............ 111,520 | 16 1,500 | 13”—o5 
sis Renta eiiicssvcewed |11,520 16 1,500 | do 
Mere Section...............cc0e0e Indiana (flag)........ |10, 288 15 1,641 | do 
Massachusetts ....... 10,288 15 1,475 do 
Oregon... .s.005.6000/8O; ane 15 1,425 do 
ed of Main OUT sh nin kop Anesudas'l oh dnaede Te tase Oe 56'S dont b6 paakea webs 
uel Capacity... se evererecseccecelccccesseescesconsescesslescscece Jeeseeeee TR,31Q (seeeeees 
ScrEEN 
MNS. dia.occsccdecseneor Charleston (flag)..... 9,700 , 22 | 1,776 | 6'—50 
Milwaukee ...........| 9,700 22 | 1,704 do 
St, Lewit iss dc bid. con's | 9,700 22 1,751 do 
Speed of MON nse-50.55 3 ois laccloeeus etece nse cio th ee SE 5 in cdpdasivacteees 
vel Capacity SURE SSeS Cee eo bs SEs Ol K es be set caN db ebiaerscddcnlocsccccélecdecsed <> eee 
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COMMERCIAL IMPORTANCE OF THE PANAMA 
CANAL. 


By Emory R. Jonnson, Pu. D., Sc. D. 


Professor of Transportation and Commerce, University of 
Pennsylvania, Special Commissioner on Panama 
Canal Traffic and Tolls. 





Each individual’s interest in the Panama Canal, and his estimate 
of the importance of the canal, is necessarily determined by the 
point of view. The diplomat and statesman, concerned with the 
promotion of the peaceful development of Latin American coun- 
tries, politically and economically, and desirous of seeing the 
United States become increasingly helpful to the countries south 
of the Rio Grande, will study the canal with regard to the effect 
itmay have upon the international relations of American coun- 
Ines; the military expert will seek to understand how the water- 
way across the Isthmus will or may augment the offensive and 
defensive strength of the American navy, what forts need to be 
constructed, what naval bases and coaling stations need to be 
established, what increases need to be made in the army and the 
navy to enable the Panama Canal to enhance the military power 
and naval prestige of the United States; while the producers and 
traders, though not without interest in the political and military 
changes that the canal may effect, are especially desirous of know- 
ing how the shortened ocean route between the North Atlantic 
and the Pacific will assist the world’s trade, will enable American 
industries to produce for wider domestic and foreign markets, 
and will reduce freight rates by rail within the country and by 
water beyond and between the seaboards. 
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The commercial importance of the canal, or the assistance it 
will render the industry and trade of the people of the United 
States and other countries, can be indicated: (1) By showing what 
effects the new route will have upon the length and time of ocean 
voyages; (2) by stating conservatively the volume of shipping, 
foreign and American, international and coastwise, that may be 
expected to use the canal; (3) by estimating the influence which 
the Panama Canal will have upon the freight rates by rail between 
the two seaboards of the United States and by ocean carriers 
engaged in American intercoastal and foreign commerce; (4) 
by showing how much the ocean carriers will save in fuel costs 
by using the Panama route, and by pointing out how the cheaper 
fuel costs by way of the Isthmus will assist the Panama Canal in 
competing with alternative routes via the Straits of Magellan, 
the Cape of Good Hope, and the Suez Canal; (5) by studying the 
relation of tolls to the traffic and revenues of the canal. 


I. DisTANCES AND TIME SAVED BY PANAMA CANAL. 


The Panama Canal is being constructed to shorten the length 
and time of ocean voyages between the countries of the North 
Atlantic and those of the North and South Pacific. To recite 
textually and in detail the distances from the several Atlantic 
ports, American and foreign, to the leading ports of each of the 
principal countries bordering the Pacific would be wearisome to 
writer and reader; but by resorting to a few short tables, which 
the reader may skip or may study in accordance with the degree of 
his interest, it will be possible to present with satisfactory com- 
pleteness the changes which the canal will make in distances and 
in sailing time.’ 

The maximum effect of the Panama Canal upon ocean distances 
will be the reduction in the length and time of voyages between 
the Atlantic-Gulf seaboard of the United States and the Pacific 
coast of the United States and South America. Table I gives 
the saving for trips from New York and New Orleans to San 
Francisco and to four selected ports having central and southern 
locations upon the west coast of South America. 


*The tables are taken from Chapter XI of the Report upon Panama 
Canal Traffic and Tolls. Chapters I and XI discuss fully the effect of the 
Panama Canal upon ocean distances. 
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The saving in time is given both for freight steamers, most of 
which are run at an average speed of 9 to 12 knots, and for 
steamers that carry both freight and passengers, which usually 
average 14 to 16 knots. Except upon the North Atlantic, pas- 
senger steamers seldom average above 16 knots. In calculating 
the saving in time of voyages, as stated in the table, a half day 
is deducted to allow for the detention due to passing through the 
canal. 

On a trip between San Francisco and New York a 10-knot 
freight steamer will be able to save 32 days by using the Panama 
Canal instead of going around by the Straits of Magellan. A 16- 
knot passenger steamer will be able to make the voyage in 20 days 
less. The saving in time and distance will be greater for New 
Orleans than for New York; because Gulf ports are nearer to the 
canal than are the Atlantic ports. From New York to the great 
nitrate port of Iquique, 9- and 10-knot freight steamers will save 
from 23 to 21 days by using the Panama Canal instead of going 
by way of the Straits of Magellan; and even for Valparaiso, the 
principal port of the agricultural section of Chile, the 10-knot 
steamer from New York will save 15 days by using the Panama 
Canal. The reduction in time and distance between the Atlantic- 

‘Gulf seaboard of the United States and the west coast of North 
and South America will be so great that the traffic between these 
two sections will, without question, use the Panama Canal. 
Table II illustrates the effect which the canal will have upon the 
length and time of voyages between European ports and those of 
the west coast of South America. From Liverpool and from Ant- 
werp, representative ports of North Europe, a 10-knot freight 
steamer can save between 11 and 12 days by using the Panama 
Canal to the nitrate ports. For trips to Valparaiso, the saving im 
time will be only about half as great as the saving in time for 
trips to the nitrate ports; and, if saving in distance and time were 
the only factor affecting the choice of routes, it is probable that 
the tolls that have been established for the use of the Panama 
Canal would divert the traffic between Europe and Chile to the 
Magellan route ; but the cheaper cost of fuel by the Panama route, 
and the greater possibility of trading at intermediate ports by 
taking the Panama route instead of going through the Straits 
of Magellan, make it practically certain that but a small part of 
the traffic between Europe and the west coast of South America 
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will continue to use the Magellan route after the opening of the 
Panama Canal. 

Tables III and IV show how the Panama Canal will affect the 
length of routes and the time of voyages to Australia and New 
Zealand from New York and New Orleans and from a representa- 
tive European port, Liverpool. 

The traffic between the Atlantic-Gulf coast of the United States 
and Australia is now carried by way of the Cape of Good Hope. 
The short route from New York to Wellington is by way of the 
Straits of Magellan. It is certain that practically all, if not all, 
shipping engaged in the trade of the eastern seaboard of the 
United States with Australia will use the Panama route. If 
vessels went out from New York to Adelaide and from there 
directly back to New York without going on to Melbourne or 
Sydney, it is probable that the present route by way of the Cape 
of Good Hope might continue to be used ; but, as a matter of fact, 
the great port of Australia is Sydney, and most vessels outbound 
to Australia make the port of Sydney, which not only has the 
largest tonnage of traffic but which, also, being situated near New- 
castle, has cheap coal. Moreover, as will be pointed out later, 
the fuel expenses of steamers will be less via Panama than via the 
Cape of Good Hope. -The trade between the Atlantic coast of the 
United States and New Zealand will use the Panama route, both 
because of the shorter distance and because of the lower fuel costs. 

Australia, as is shown by Table IV, is nearer Europe by way 
of Suez than via Panama; but it will be observed that Sydney, the 
principal port of Australia, is less than a day’s run for an ordinary 
steamer farther from Liverpool via Panama than via Suez, with 
calls at the intermediate ports at which vessels usually find it 
advantageous to stop for coal or traffic. New Zealand is six days 
nearer to Liverpool for a 1o-knot freight steamer via Panama 
than by way of Suez; but the distance from Wellington to Liver- 
pool by way of the Straits of Magellan is only 550 miles greater 
than by way of Panama. Thus, the Panama route will have to 
compete for the European-New Zealand traffic not only with the 
Suez Canal but with the Straits of Magellan route. The high 
cost of coal by way of the Straits of Magellan will probably pre- 
vent that route from being used to much extent for this traffic. 
The division of the traffic between the Suez and Panama routes 
will depend largely upon the extent to which the New Zealand 











Se ee <*) 








CoMMERCIAL IMPORTANCE OF THE PANAMA CANAL. 1413 


commerce is handled by vessels engaged only in that trade or by 
yessels which are engaged in both Australian and New Zealand 
commerce. 

Under present conditions the eastern part of the United States, 
where most of the exported goods are manufactured, competes 
with Europe for the trade of Japan and China at a great disad- 
vantage. The Suez route is used for the Oriental trade both by 
Europe and by the producers and traders located in the eastern 
part of the United States. The opening of the Panama Canal, 
as is shown by Table V, will remove the present handicap which 
America has in trading with the Orient. 

A 1o-knot freight steamer can make the voyage to Yokohama 
from New York in 15 days less than it now takes to make the run 


-by way of Suez. For New Orleans the Panama Canal will save 


23 days. The distance from New York to Shanghai is much less 
by way of Panama than by Suez. Hongkong and Manila, how- 
ever, are equally distant from New York via Panama and Suez. 
The choice of routes taken by vessels outbound from New York 
to Hongkong or Manila will depend partly upon whether vessels 
wish to trade at intermediate ports and partly upon the relative 
costs of coal via Panama and Suez. 

The Panama Canal will evidently not be used to much extent by 
the commerce of Europe with the Orient. Table VI shows that 
the entire Orient including Japan is nearer Europe by way of Suez 
than via Panama. 

If relative distances alone determined the choice of routes, none 
of Europe’s trade with the Orient, not even any of that with Japan, 
would use the Panama Canal; but it is a well-known fact that dis- 
tance is only one of the forces that determine the routes taken by 
vessels engaged in trade between widely separated parts of the 
world. Even under present conditions, an appreciable tonnage of 
shipping moves from the Far East by way of America to Europe. 
After the opening of the Panama Canal, the shipping making the 
trip from the Orient to Europe by way of America will increase ; 
and, as will be shown in a later connection, the lower fuel costs by 
way of Panama, as well as the possibilities of engaging en route 
in the commerce between the United States and Europe, may be 
expected to cause a considerable tonnage of shipping to move both 
eastward and westward via the Panama Canal between the Orient 
and Europe. 
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II. PANAMA TRAFFIC, AMERICAN AND FOREIGN. 


The most concrete measure of the commercial importance of the 
Panama Canal will be the volume of traffic or tonnage of shipping 
making use of the waterway. In the latter part of 1911 and in 
the early months of 1912, a detailed investigation was made of 
entrance and clearance statistics kept by the United States and 
other countries, for the purpose of ascertaining how much  ship- 
ping would have passed through a Panama Canal had one been 
in existence during the year 1909-1910, the latest year for which 
complete information was obtainable. The following table sum- 
marizes the results of an elaborate statistical investigation : 


TABLE VII.—NET REGISTER TONNAGE OF VESSELS THAT MIGHT, HAVE 
ADVANTAGEOUSLY USED A PANAMA CANAL IN 1909-10. 





Total | Total |, Total en- 
entrances. clearances, |trances and 
clearances. 

Europe with— 
MEE EOIN AMETICR sept. cingapecocccesccsucecooes 1,553,887 | 1,594,513 | 3,148,400 
Western Central America and Pacific Mexico....... 80,788 118,714 199,502 
Pacific United States, British Columbia and Hawaii. 419,865 269,853 689,718 
mune United States vie Suez Canat?...0...50s0.0s0] -cescscede | isevcencds 158,000 
Oriental countries east of Singapore, and Oceania.. 618,704 555,881 | 1,174,585 


Eastern United States coast with— * 
Western South America, Pacific Mexico and Hawaii. 300,909 166,686 | 467,595 





Pacific Coast of United States (via Cape Horn)*.... 117,311 555344 | 172,655 
Pacific coast of United States and Hawaii (via Amer- 
ican-Hawaiian S. S. Co.) .......sseesecsseeeeees ae 181,713 181,713 | 363,426 
Oriental countries east of Singapore, and Oceania.. 600,000 900,000 | 1,500,000 
NN on oh cvertiauitindes 2 kabesmpdadaoneien 158,558 259,932 418,490 
Eastern Canada with— 
Hien, Chile and Australia. .............cccecs eens 13,410 22,248 35,658 
DEUCES ac sGeataeeh se cueees ss cNSaeens Sta Re ONES Eee 4,045,145 4,124,884 | 8,328,029 





1 Figures furnished by the Suez Canal Co. It is not possible to divide the totai between 
entrances and clearances. 
§Not including Hawaii. 


The figures presented in Table VII show that about 10% 
per cent of the total tonnage of shipping that would have used a 
Panama Canal in 1909-1910 would have consisted of vessels serv- 
ing the trade between the two seaboards of the United States, i. e., 
vessels which carried traffic via Cape Horn, via the Straits of 
Magellan, or to and from the Isthmuses of Panama and Tehuante- 
pec. The vessels employed in the trade of the United States with 
foreign countries contributed about 33 per cent of the total Panama 
tonnage for the year 1910. Over 56 per cent of the shipping that 
would have used the canal during the year in question was em- 
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ployed in handling commerce that did not touch the shores of the 
United States. The importance of the west-coast South American 
trade and the large place occupied by Europe in that trade are indi- 
cated by the fact that 38 per cent of the total shipping that would 
have used a Panama Canal in 1909-1910 consisted of vessels sery- 
ing the trade of Europe with the west coast of South America, 
To estimate the probable traffic of the Panama Canal during the 


early years of its operation and at the end of 5- and 10-year periods, 


it is necessary to apply to the tonnage that would have used the 
canal in 1910 such a rate of increase as is justified by the growth of 
the world’s commerce. 

An investigation made by the Isthmian Canal Commission from 


1899 to 1901 showed that the available Panama Canal traffic in 


1899 was about 5,000,000 tons. Records kept for a period of years 


TABLE VIII.—CLASSIFICATION OF ESTIMATED NET TONNAGE OF 
SHIPPING USING THE PANAMA CANAL IN tog1s, 1920 AND 1925. 




















Average 
per annum 
during ro1s omen 1935. 
and 1916. 
Coast-to-coast American shipping...... ............005 1,000,000 | 1,414,000 | 2,000,000 
American shipping carrying foreign commerce of the 
TO MN s ovis as FIL ead s ce cevers tdbigedswiiive ch 720,000 910,000 | 1,150,000 
Foreign shipping carrying commerce of the United 
States and foreign countries............cseeeeeeees 8,780,000 | 11,020,000 | 13,850,000 
PPM vic SRSESUSS 5 anon ShAI LEDs 60.0.0 u'svn'vn'vn dene osvw ens | 10,500,000 | 135344,000 | 17,000,000 
' 





by the Suez Canal Company showed practically the same available 
tonnage. Thus, the increase in available Panama Canal traffic 
during the eleven years ending in 1910 amounted to 66% per 
cent, or at the rate of 59 per cent per decade. The trade of the 
United States with non-European countries increased 67% per 
cent in value during the decade 1900-1910. The commerce of the 
Atlantic-Gulf ports of the United States with Pacific countries 
rose in value 63.1 per cent; while the tonnage of the Suez Canal 
advanced 70.26 per cent during the decade ending with 1910 and 
78.4 during the 10 years closing with 1912. These and other facts 
that might be adduced indicate that an increase of 60 per cent per 
decade in the traffic of the Panama Canal may conservatively be 
assumed. If that rate of growth shall prevail down to 1915, the 
tonnage of shipping available for the use of the canal will then be 
10,500,000 net tons per annum. 


S2R 8SseBu $ 


SER EO PO cee ge ee ee eS OO. 








eT hs Stes 


a. ? 











CoMMERCIAL IMPORTANCE OF THE PANAMA CANAL. 1417 


It is important to know. what part of this total tonnage will 
probably be made up of shipping engaged in the intercoastal trade 
of the United States, and how much of the remaining tonnage will 
consist of American and foreign shipping. Table VIII contains 
an estimate of the probable tonnage of the Panama Canal in 1915, 
1920 and 1925, so classified as to show what part of the total will 
consist of shipping in the American coastwise trade and what 
portions of the total will consist of American ships and foreign 
ships engaged in American and foreign trade. 

The figures given in the opposite table for American coast-to- 
coast shipping are obtained by assuming that the shipping em- 
ployed in carrying the water-borne commerce that moved between 
the two seaboards of the United States in 1910 will have somewhat 
more than doubled by 1915. Should the rate of increase that has 
prevailed during 1911 and 1912 continue to 1915, the inter- 
coastal traffic will have more than doubled during the five-year 
period. In constructing Table VIII, it was also thought conserva- 
tive to assume that the traffic between the two seaboards by way 
of the Panama Canal would double during the first decade and, 
thus, reach 2,000,000 tons in 1925. This again is believed to be 
an estimate well on the safe side of what will happen. In esti- 
mating the growth in the total Panama Canal traffic during the 
first ten years of the canal’s operation an increase of only 60 per 
cent has been assumed. Should only this rate of growth be 
realized, which is much less than the actual rate of increase of the 
traffic of the Suez Canal after that waterway has been in operation 
for more than four decades and its tonnage has become large, the 
traffic of the Panama Canal, in 1915, will amount to 17,000,000 
net tons of shipping, of which not less than 2,000,000 tons will 
consist of vessels operated in the coast-to-coast trade. There will 
be about 1,500,000 tons of American ships employed in the foreign 
commerce of the United States, and probably 13,850,000 tons of 
vessels under foreign flags engaged in carrying the commerce of 
other countries and the foreign trade of the United States. 


If], Errect or PANAMA CANAL UPON TRANSCONTINENTAL RATES 
BY RAILROADS AND CARRIERS BY WATER. 


The Panama Canal will be of benefit to American producers and 
traders by providing new and cheaper transportation facilities. 
Itis also expected that, at least, some of the transcontinental ship- 
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1418 COMMERCIAL IMPORTANCE OF THE PANAMA CANAL. 


ments by rail will move at cheaper rates than would be charged 
if there were no Panama Canal. The commercial value of the 
canal may, thus, be measured by its effect upon services and rates 
by water and by rail. 

Whatever may be the effect of the canal upon the rates actually 
charged by the coastwise carriers, it is certain that the costs of 
transportation by water between the two seaboards will be largely 
reduced. The rates between New York and San Francisco by 
way of the Isthmus of Tehuantepec are said to average about 
$11.50 per ton of 2000 pounds. The agreement between the Amer- 
ican-Hawaiian Steamship Company and the Mexican National 
Railroad provides that one-third of the through rate shall be 
paid to the railroad across the Isthmus of Tehuantepec for trans- 
ferring the cargo from the steamer in one ocean to the steamer in 
the other ocean. Thus, the cost of transfer at the Isthmus, while 
varying for different kinds of cargo, probably averages about 
$3.50 per ton of 2000 pounds. 

Through traffic by way of the Isthmus of Panama is handled on 
through rates, the Panama Railroad Company taking a “ propor- 
tional” of the through tariff. The average cost of transferring 
cargo from one steamer to another at the Isthmus of Panama 
probably is about $3.00 per ton. Thus, the absence of a canal 
across the Isthmus increases the transportation cost between the 
two seaboards of the United States from $3.00 to $3.50 per cargo 
ton. As vessels carry, on an average, nearly two tons of cargo for 
each net vessel ton, the transfer costs across the Isthmus are 
equivalent to six or seven dollars per net ton. The double handling 
of traffic at the Isthmus often damages goods; articles may be lost; 
and, in time of congested traffic, delays may occur that are annoy- 
ing and expensive to shippers and consignees. The tolls fixed 
for the use of the Panama Canal are $1.20 per net vessel ton, which 
is probably less than one-fourth of the saving which the canal will 
effect in the cost of transportation between the two seaboards of 
the United States. 

The reduction in freight rates coastwise between the two sea- 
boards will not necessarily be equal to the decrease which the 
canal will effect in the cost of the service. If the competition 
between the steamship lines were keen and unrestrained, the rates 
would be based upon the cost of the service; but the competition 
of the steamship lines will be carefully regulated in their “con- 
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ferences.’ The rates between the two seaboards will be the same 
by the several lines. For a part of their traffic, the regular steam- 
ship lines will have to meet the competition of individual vessels 
owned or chartered by producers and shippers whose business is 
large enough to enable them to ship goods in full cargo lots. 
This competition, however, will be limited, and only a minor part 
of the rates of the regular lines will be regulated by the cost of 
transporting goods in vessels owned or chartered by the large 
shippers. 

There will be competition between the transcontinental railroads 
and the coastwise steamship lines, but it remains to be seen how 
active that competition will be. Will it be the policy of the rail- 
roads to reduce their rates generally from coast to coast in order 
to hold traffic against the active competition of the steamship lines, 
or will the railroads maintain their through rates practically at the 
present level, knowing that they will thereby lose such traffic 
between the two seaboard sections as can secure satisfactory serv- 
ice and lower rates from the carriers by water? If the railroads 
elect to maintain their present rate schedules, will the steamship 
lines, acting through their conferences, maintain their common 
rates at such differentials under the stable schedules of railroad 
tariffs as will cause the rates by water to attract to the coastwise 
lines the volume of traffic needed to fill the ships in service? In 
other words, will the coastwise lines operated via the canal so 
compete with each other and with the railroads as to bring rates as 
low as the cost of service will allow, or will the coastwise lines 
restrict their competition with each other and fix and maintain 
their rates, not with reference to the cost of the service, but with 
regard to what the traffic will bear—with regard to what shippers 
can pay, and what they will pay, for transportation by water 
rather than by rail? 

These questions are not easy to answer in advance of experi- 
ence ; but the history of rate making by railroads and by steamship 
lines does not presage keen competition either between the through 
transcontinental rail lines, or between the coastwise steamship 
companies, or between the railroads and the steamship lines. It 
is probable that the railroads will maintain most of their through 
tates between the two seaboard sections. 

Only a comparatively small percentage of the traffic of the trans- 
continental railroads originates in the seaboard sections of the 
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country. Of the westbound traffic carried through to the Pacific, 
only 20 to 22 per cent originates east of the Buffalo-Pittsburgh 
territory, and only 35 per cent originates in the eastern section 
and in the Buffalo-Pittsburgh territory. More than two-thirds 
of the through westbound traffic of the transcontinental lines js 
shipped from the central West. Similarly, only a small portion 
of the traffic originating on the Pacific coast is carried through 
to the section east of Pittsburgh and Buffalo. Most of the ship- 
ments from the far West are to the middle West. 

Another reason for anticipating that the railroads will not seri- 
ously disturb their present rates for the purpose of meeting the 
competition of coastwise lines through the canal, is that for most 
commodities the same rates are charged to the Pacific coast and 
mountain states from the entire section of the United States east of 
the Missouri River. In order to put the industries and railroads of 
the middle West on an equal footing with the industries and rail- 
roads of the eastern states, railroad rates to the far West have been 
blanketed over the eastern half of the United States. Thus, if the 


rail rates from the Atlantic section to the West are cut to meet _ 


canal competition, like reductions will have to be made from the 
middle West, or the railroads will have to do what they probably 
will not do—abolish the present blanketing of rates. 

A third reason for thinking that the railroads will probably not 
make large reductions in their rates to meet the competition of the 
coastwise lines, is that the eastern trunk line railroads will not be 
in favor of joining with their western connections in low, through, 
transcontinental rates. It will be to the advantage of the eastern 
railroads to haul traffic from points within 500 miles of the At- 
lantic to the seaboard for shipment thence by water, rather than 
to divide with their western connections low, through, all-rail rates 
from the Atlantic to the Pacific. Otherwise stated, it will be to the 
interest of the eastern railroads to join with the coastwise lines in 
through services at profitable rates instead of fighting the steam- 
ship lines by uniting with the western railroads in through rail 
services at low rates. 

It was suggested above that the steamship lines will probably 
not base their charges upon the cost of service, but that they will 
make the rates what the traffic will bear. If the railroads maintain 
their rates and do not seriously attempt to prevent traffic from 
moving by water, it can hardly be doubted that much, if not most, 
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of the general commodity traffic handled by the coastwise lines 
will be at rates that are less than the railroad charges only by such 
a differential as experience shows to be necessary. The present 
rates via the Tehuantepec route are, as a matter of fact, adjusted 
with reference to the railroad tariffs, and there is little reason to 
suppose that this policy of the coastwise carriers will be abondoned 
after the canal is opened. 

It is not, however, to be inferred from this analysis that the rates 
between the two seaboards will not be lower after the canal is 


opened than they are at the present time. The lower cost of the ° 


service, the increased volume of traffic, and the larger number of 
steamship lines, will affect the policy of the steamship companies 
in making rates. Although the companies will, unless prevented 
by the effective enforcement of anti-trust legislation, regulate their 
competition in rates and services by means of conferences, the 
competition to be regulated after the canal is opened will be 
stronger than it is at the present time ; and the force of public sen- 
timent will undoubtedly have its effect—at least, some effect upon 
the policy of the coastwise carriers. The most that can be ex- 
pected, however, is that competition will somewhat limit monopoly 
in the coastwise rates. If the public is to secure as low freight 
tates as the coastwise carriers can profitably afford to give—rates 
as low as the public is entitled to receive—it will be necessary to 
regulate the services and charges of the coastwise steamship com- 
panies much the same as the railroad services and charges are now 
regulated. It may safely be predicted that within a few years 
there will be a strong public demand for the effective regulation 
of the coastwise carriers. 


IV. Errect or Fuet Costs UPON THE USEFULNESS OF THE 
PANAMA CANAL. 


The usefulness of the Panama Canal will depend upon the 
economies that shipping can effect by taking the Panama Canal 
instead of some alternative route. Economics can result from 
shortening the distance and time of ocean voyages, from enabling 
vessels to trade en route at intermediate ports more advantage- 
ously, and, fortunately, in the case of the Panama Canal, from a 
reduction in fuel costs—the largest expense incurred in the opera- 
tion of steamships. Fuel costs by the way of the Straits of Ma- 
gellan are especially high, there being practically no native coal 
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on the east coast of South America, and only inferior coal can be 
obtained on the west coast. The cost of coal at the Suez Canal 
will certainly be higher than at the Isthmus of Panama. The coal 
sold at Suez and at Mediterranean stations is Welsh and English 
coal, which costs more than does American coal at home ports, 
and which has to pay higher freight rates to the Mediterranean 
and the Isthmus of Suez than will have to be paid upon American 
coal from the Atlantic-Gulf seaboard to the Isthmus of Panama. 
The best way to measure the advantages of the Panama route in 
‘ the matter of fuel costs is to compare the outlay which a freight 
steamer would have to make for coal via the Panama and the 
alternative or competitive route. 

As there will be no question as to the use of the Panama Canal 
for all traffic between the two seaboards of North America and 
for practically all traffic between the Atlantic-Gulf seaboard of the 
United States and the west coast of South America, it is not 
necessary to compare fuel expenses via Panama and the alterna- 
tive Straits of Magellan route. For the trade between Europe and 
the west coast of South America, however, particularly for the 
Chilean commerce, the use of the canal is certain to depend, in 
part, upon relative fuel costs via that route and the Straits of 
Magellan. In the first part of this paper, it was pointed out that 
freight vessels will save only five or six days by taking the Panama 
route instead of going through the Straits of Magellan on voyages 
between Liverpool and Valparaiso. The saving due to reduction 
of time would not be sufficient to justify the payment of $1.20 
per net ton for the use of the Panama Canal ; but the fuel expenses 
by Panama would be so much less than via Magellan as to make 
certain the use of the Panama route by practically all ships en 
route between Europe and Chile. 

A 10-knot freight steamer, whose daily coal consumption aver- 
ages 30 tons, would, in 1912, have saved $9300 in fuel expenses 
by using a Panama Canal for a round trip between Liverpool and 
Valparaiso. The saving in fuel expenses would nearly equal the 
amount of tolls which this vessel would have to pay for passing 
through the canal on its outbound and return voyages. 

Although Natal coal can be obtained cheaply by vessels making 
the run from New York to Australia by way of the Cape of Good 
Hope, fuel expenses will be less between New York and Australia 
via Panama than by way of the Cape of Good Hope. With the 
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coal prices that prevailed in 1912, a 1014-knot freight steamer 
having an average daily coal consumption of 38 tons while at 
sea, could save about $3500 in coal expenses by taking a Panama 
route instead of one around the Cape of Good Hope for a round- 
trip voyage between New York and Adelaide. This would have 
nearly paid this ship’s tolls one way. Adelaide is taken for this 
illustration, because it is that one of the three large Australian 
ports that will derive least advantage from the Panama Canal. 
Melbourne, and especially Sydney, which is the largest of the Aus- 
tralian ports, are brought so much nearer to the Atlantic-Gulf 
coast of the United States by the Panama Canal than they now are 
by the Cape of Good Hope route that the use of the canal by their 
commerce is certain. 

The location of the islands of New Zealand is such that the 
trade of the Atlantic-Gulf seaboard of the United States with 
those islands is certain to be carried on by way of Panama; but 
the usefulness of the Panama Canal to the trade of New Zealand 
with Europe will depend largely upon the relative fuel expenses 
via Panama and alternative routes. As was pointed out above, 
the distance from Liverpool to Wellington is only 550 miles more 
by way of the Straits of Magellan than via Panama; but the fuel 
expenses are so much higher via the Straits of Magellan that a 10- 
knot steamer using 30 tons of coal a day while at sea would, on a 
basis of 1912 prices, save $8470 in fuel expenses by making the 
round trip between Liverpool and Wellington via the Panama 
Canal. The saving in coal bills would nearly equal the tolls which 
this ship will have to pay for two passages through*the Panama 
Canal. 

Manila and Hongkong being equally distant from New York 
via Panama and by way of Suez, it is certain that the choice of 
foutes will be largely influenced by the relative fuel costs. For- 
tunately for the Panama Canal, the cost of coal via the Panama 
toute will be much less. On a basis of 1912 prices, the 10%4-knot 
freight steamer mentioned above would save $4041 in fuel ex- 
penses for a round trip between New York and Manila by using 
the Panama instead of the Suez route. This would be half the 
tolls payable for the round trip. 

It is shown by Table VI that the Panama Canal will not reduce 
the distance between Europe and Japan and China. The Suez 
foute will be shorter than the one via Panama. Fuel expenses by 
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the two routes, moreover, will average about the same. For voy- 
ages between Europe and China, fuel expenses via Suez will be 
somewhat lower, while for voyages from British and other north 
European ports to Japan the coal costs will be somewhat less via 
Panama. This fact will influence freight vessels leaving Yoko- 
hama with full cargoes for Europe to select the Panama route, 
provided, as is probable, the tolls at Panama are no higher than 
those charged at Suez. 


V. PANAMA TOLLS AND REVENUE. 


The proclamation issued by the President of the United States, 
November 13, 1912, established the following schedule of tolls: 

“1, On merchant vessels carrying passengers or cargo one dol- 
lar and twenty cents ($1.20) per net vessel ton—each one hundred 
(100) cubic feet—of actual earning capacity. 

“2. On vessels in ballast, without passengers or cargo, forty 
(40) per cent less than the rate of tolls for vessels with passengers 
or cargo. 

“3. Upon naval vessels, other than transports, colliers, hospital 
ships and supply ships, fifty (50) cents per displacement ton. 

“4. Upon army and navy transports, colliers, hospital ships and 
supply ships, one dollar and twenty cents ($1.20) per net ton, the 
vessels to be measured by the same rules as are employed in deter- 
mining the net tonnage of merchant vessels.” 

In fixing the charges payable by merchant vessels for the use 
of the Panama Canal, the tolls were adjusted with reference to 
the fulfillment of three conditions: That the tolls should be low 
enough to enable the canal to compete successfully with alterna- 
tive routes ; that the charges should not be high enough to burden 
commerce unduly or seriously to restrict the usefulness of the 
canal ; and that the rates should be high enough to yield revenues 
that will, within a reasonable period of time, make the canal com- 
mercially self-supporting. 

The facts presented above regarding the effect which the canal 
will have upon the length and time of ocean voyages, and the facts 
concerning the relative costs of coal via the Panama Canal and the 
alternative routes that may be taken by traffic most sensitive to 

tolls, are, possibly, sufficient to show that the rates of toll, as fixed 
by the President, will not prevent the canal from competing with 
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alternative routes, and will not unduly burden traffic or restrict 
the use of the canal. Whether the revenues derivable from the 
estimated volume of shipping served by the canal will enable the 
waterway to carry itself financially can be indicated by comparing 
the probable yearly revenues with the annual capital and current 
expenses. 

The estimated revenues that might be secured. from the Panama 
Canal, if all ships paid tolls, during 1915, 1920 and 1925 are classi- 
fied in the following table with reference to the nationality of ship- 
ping employed in American and foreign commerce: 


TABLE IX.—CLASSIFICATION OF ESTIMATED REVENUE OF THE 
PANAMA CANAL AT A TOLL OF $1.20 PER NET TON. 


Average | | 





per annum) _ | wy 
during sors} . 97” | = 
and 1916. 3 
Coast-to-coast American shipping.............ceesseeee $:;200,000! $1,696,800 $2,400,000 
American shipping carrying toreign commerce of the; | 
SED Seca docdd thes oth neue tontkeneessenee 864,000! 1,092,000; 1,380,000 
Foreign ship pping carrying commerce of the United | 
States and foreign countrics..........sceeeeseeeees 10,536,000} 13,224,000, 16,620,000 
tie, dos thee SY thang asap p> epidgeecineds ant wee 2,600,000) $16,012 800 $20, 400,000 


It is estimated that $19,250,000 will be required annually to make 
the canal commercially self-sustaining. This total is made up of 
$3,500,000 for operating and maintenance expenses, $500,000 for 
sanitation and zone government, $250,000 which is the annuity 
payable to Panama under the treaty of 1903, $11,250,000 to pay 
3per cent on the $375,000,000 invested in the canal, and $3,750,000 
for an amortization fund of 1 per cent per annum upon the cost of 
the canal. 

During the first year or two of the canal’s operation the annual 
net tonnage of the shipping passing through the canal will pre- 
sumably amount to about 10,500,000 tons, Of this amount about 
1,000,000 net tons will consist of shipping engaged in the coastwise 
trade of the United States. By the end of the first decade, that is, 
in 1925, the total net tonnage of shipping passing through the 
canal annually will be about 17,000,000 tons, of which at least 
200,000 tons will be contributed by the coastwise shipping. 

It is thus possible that about $12,600,000 per annum might be 
secured from tolls during the first two or three years of the canal’s 
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operation, if all vessels, American and foreign, were required to 
pay the tolls fixed by the President in his Proclamation of Novem- 
ber 13, 1912. If the Panama Canal Act stands unamended and the 
coastwise shipping is exempted from tolls, the initial receipts from 
the canal will probably amount to less than $10,500,000 per annum. 

In all probability the rate of tolls will, by 1925, have been re- 
duced to $1.00 per net ton upon merchant vessels. It will not 
be wise to charge higher tolls at Panama than are levied at Suez. 
The tolls at Suez are now $1.20 per ton and they have been reduced 
several times during the past decade. It is probable that the 
prophecy of de Lesseps will be realized and that the Suez tolls will, 
within a few years, be brought down to 5 francs, about $1.00 per 
net ton. There is thus a possible aggregate revenue of $17,000,000 
per annum in 1925, obtainable from canal tolls, if all ships are re- 
quired to pay the dues. The exemption of the coastwise shipping 
will reduce the revenue in 1925 to about $15,000,000 a year, or to 
less than the estimated annual outlay for operation, zone sanitation 
and government, the Panama annuity and the interest on the 
amount invested in the canal. The revenues will yield no surplus 
for betterments and nothing for the amortization of the $375,- 
000,000 or more which the people of the United States will have 
paid for the canal. 

These calculations indicate clearly that the United States will 
need to collect tolls from the owners of the ships engaged in the 
American coastwise trade in order to secure revenues, within a 
reasonable time after the opening of the canal, large enough to 
meet the canal’s current expenses and its capital charges. 
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COAL FOR THE NAVY.* 
By PAYMASTER JOHN S. Hiaarns, U. S. Navy. 





From a careful investigation of all the coal fields throughout the 
United States it has been found that certain fields produce coal 
which is highly satisfactory as a naval fuel. This high grade 
coal is found to be located in the Pocahontas and New River mines 
of West Virginia, in certain mines of Maryland producing 
George’s Creek coal and in certain parts of the Pennsylvania 
fields producing Eureka coal. 

In the purchase of what is known as “ Navy Standard Steam- 
ing Coal for Use Afloat,” competition from other than the many 
companies handling these coals is not invited, for the reason that 
coal is now obtained at the lowest market rate from acceptable 
suppliers selected by the Department after years of experience 
in buying coal, and from those whose resources and facilities are 
such that a uniform quality can be supplied in large quantities 
on short notice. Naturally those who have stood by the Navy in 
times of business stress, furnishing coal at the usual rates upon 
call, without regard to commercial conditions, and whose coal 
possesses such steaming properties and characteristics that the 
necessary horsepower may be developed with the limited combus- 
tion spaces of modern high powered vessels, are preferred. Under 
these conditions the Department has followed strictly the plan of 
obtaining its coal through negotiations with the largest operators 
and suppliers of .stablished commercial reputation in the Poca- 
hontas, New River, George’s Creek and Eureka coals. 

It must be emphasized that military vessels should not and 
must not load into their bunkers any other coal than that which 


*Read before the Post-Graduate Department, United States Naval 
Academy, Annapolis, Md., February 19, 1913. 
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gives the largest cruising radius. Before the Spanish War it 
was customary to secure competition for the Navy coal supply, 
This competitive system resulted in the delivery of a compara- 
tively inferior quality of coal by firms upon whom the Navy could 
not rely, in an emergency, for a sufficient supply ; and the use of 
this inferior quality of coal caused not only considerable damage 
to the furnaces and grates of ships, but reduced their steaming 
radii, and thereby defeated the prime requisite for a military 
coal. Strikes, tie-ups, unforseen accidents and other reasons have 
compelled the Navy Department to depend upon those suppliers 
from whom it can always obtain, even in times of commercial 
stress, the coal needed. About six years ago a strike of well- 
known proportions, affecting all business interests throughout 
the Atlantic seaboard, would have materially injured the military 
efficiency of the naval service, were it not for the fact that at 
least two of the large suppliers furnished the Navy all the coal 
it needed, although both of these firms could have sold their coal 
in the open market at a figure 100 per cent higher than that at 
which it was sold to the Navy. 

The interests of the Government require that vessels and fleets 
move quickly and unexpectedly, and the sources of supply of 
steaming coal must be such that these conditions can be promptly 
met. The Department is now able to meet the needs of the 


‘fleet, from a military point of view, by obtaining and maintaining 


a supply of coal under the conditions cited. These conditions 
have no parallel in commercial business, and the practice followed 
is authorized by law. 

As has already been stated, the policy of the Department is to 
recognize those coal suppliers who have the necessary facilities 
and the control of mines to furnish, when needed, the required 
amount of coal of the high standard necessary to be maintained. 
Keeping in mind the fact that the purchase of coal is of great 
military importance, and that the continuity of supply to the 
fleet must be insured in times of war or business stress as well as 
in times of peace, it will be readily seen that the supply of coal is 
@ matter upon which the Department cannot place too high a 
value, and the coal suppliers on the acceptable list should find bus- 
iness with the Department most attractive, and the prestige 
gained thereby should cause them to make exceptional efforts to 
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meet any unforeseen and emergency demands which must of 
necessity arise in any military establishment. 

While it is an asset of the Navy Department to have certain 
suppliers upon whom it can depend when warlike conditions arise 
and coal is scarce, it is also a considerable distinction for the sup- 
pliers to be able to state that they are on the acceptable list of the 
United States Navy for furnishing steaming coal. One supplier, 
whose methods of business did not come up to the standard which 
the Department has for so long tried to maintain, was recently 
dropped from the list of suppliers. In his efforts to be returned 
to the acceptable list, he advised the Department that he desired 
to be returned to the list even if no coal was purchased from him, 
and that if other suppliers and large purchasers heard he had 
heen dropped from the list, “ it would so seriously injure his stand- 
ing in the business world as to make a complete recovery ex- 
tremely difficult.” 

It is understood that the British Admiralty purchase coal from 
certain selected suppliers to whom they pay about two shillings 
per ton above the market rate. The contracts of the United States 
Navy are made usually at the average market rate. Our Navy 
to-day has probably the reputation of using the best coal in the 
world, and those officers who are responsible for its purchase 
aud inspection, as well as the engineer officers of the ships, whose 
duty it is to obtain the best results from the coal supplied, should 
make every effort to uphold the reputation already gained. 

Names of Fields—Coal from the Pocahontas field is delivered 
over the Norfolk and Western R. R. to Lambert’s Point, Va. 
New River coal is obtained over the Chesapeake and Ohio and 
Virginian Railroads, with tidewater outputs at Sewall’s Point 
and Newport News, Va.  George’s Creek coal is obtained from 
the Alleghany County section of Maryland, and is brought to Bal- 
timore over the B. and O. R. R. while the outlet at Philadelphia 
and -New York for this coal is over the Pennsylvania lines. 
Eureka coal from the Pennsylvania fields is delivered at New 
York and Philadelphia also over the Pennsylvania lines. 

Having in mind the different coal fields, the best mines of 
these fields have been selected for the Navy. acceptable list of 
standard steaming coal. The reputation and facilities of the var- 
ols suppliers and operators who have control of the marketing 
and output of these mines are made the subject of a careful in- 




















1430 COAL FOR THE Navy. 


vestigation. In the selection of mines, arrangements are made 
by the Department whereby fuel experts from the Bureau of 
Mines visit the coal fields and mines designated to be examined, 
and make careful, detailed reports as to the exact location of the 
mines, the name of the coal bed or seam, the trade name of the 
coal, the name of the operators, the name of the selling agent, 
the average daily output of the mines, and the general character 
of the coal. Mine samples from the entire thickness of the coal 
seam are taken from different sections of the mine and carefully 
analyzed at the Government laboratory. Samples of coal are also 
taken from coal cars at terminals, and forwarded to be analyzed. 
Finally, such further data are gathered as will help to determine 
whether or not the character of the coal will be acceptable for 
naval steaming purposes. It is necessary that particular attention 
be given to the selection of the mines. Certain coal companies, 
making application to furnish the Navy with steaming coal, will 
state that their coal is of a certain trade name, when it is known 
by the Department that this particular coal bed was long ago 
exhausted. This rigid investigation is also necessary because 
from different parts of the same coal field good and bad coals are 
obtained. 

Each supplier concerned is advised as to which of his mines are 
acceptable for supplying the Navy with coal. Each naval coal 
inspector at the different loading piers is furnished with a list 
of acceptable mines, coal from other than acceptable mines not 
being allowed to be loaded. In the event of there being any doubt 
based upon the results of the chemical analysis of samples, a 
steaming test under actual conditions is sometimes resorted to, 
and this method is probably the most reliable in determining the 
good or bad qualities of a steaming coal. 

The coal inspectors at the loading piers, who are usually 
machinists or chief machinists under the cognizance of the Bureau 
of Steam Engineering (which bureau has charge of the inspection 
of all coal and other fuel for the fleet), are charged with the 
inspection of all coal before loading. These inspectors make a 
careful examination of the coal as it appears on the cars, rejecting 
those cars showing bone, slate, or dirt, or not grading at least 40 
per cent of lump, and take samples of coal representing the differ- 
ent mines during the loadings for the Navy. Such samples are 
gathered usually by holding a bucket or shovel under the coal car 
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_asit is being dumped. The samples at the Hampton Roads piers 


are put through quartering and mixing machines, and when the 
final sample is obtained, it is placed in sample cans and carefully 
marked and forwarded to the Department to be chemically ana- 
lyzed. Every effort is made to make the sampling as thorough 
and as efficient as possible. The chemical reports on these samples 
are made the basis of determining whether or not the contractor 
is furnishing coal up to the standard. The best of coal may some- 
times give poor results if it is not properly cleaned of bone part- 
ings and roof and slate or sulphur bands which have become 
mixed with the coal when mined. Each sample taken represents 
acertain mine, and when reports of analysis of samples are re- 
ceived they are carefully gone over, particular attention being 
paid to the ash content. 

The coal inspectors at the piers witness the weighing of coal 
over automatic scales, and it is rarely, if ever, that errors have 
occurred in the weight taken by these machines. This is a com- 
mercial practice, and the weights recorded are made not only 
the basis of payment for the coal loaded, but also the basis upon 
which the railroads make claim on the coal supplier for freight 
charges on the coal from the mine to the loading piers. One large 
supplier found a difference of only a quarter of one per cent be- 
tween the weight taken at the mines and the weight determined 
at the coal piers on shipments amounting to over 1,500,000 tons. 

When the coal inspector is notified that barges or colliers are 
to be loaded, he obtains from the yard master at the piers a list 
showing the numbers of the cars to be loaded. Careful inspection 
is then made at the coal yard and all coal cars which contain too 
much slack or too much slack and slate and other impurities are 
tejected, the numbers of these cars being given to the yard master, 
who eliminates them from the loading. Rejections are always 
made a matter of special report to the Department, which in turn 
advises the coal supplier. The reports of analysis on coal received 
are forwarded to the coal supplier concerned, to the Bureau of 
Steam, Engineering, to the master of the collier, and to the navy 
yatd or commander in chief of the fleet, depending upon the 
final destination of the cargo. Reports of inferior coal from the 
fleet are made a matter of special investigation in order to deter- 
mine why inferior coal was delivered to the Navy. The report is 
made a matter of special record on the Department’s files with 
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each supplier. For easy reference, a “ complaint case” is made 
for each supplier, and when reports of inferior coal are received, 
they are filed in this compiaint case, and if further deliveries of 
inferior coal are made from the same supplier, the amount of his 
requisition is reduced, or, if the complaint is serious enough, the 
supplier is eliminated from the acceptable list. 

By listing reports of each mine, the Department is able to de- 
termine whether or not coal from certain mines is running up to 
the standard. If it is evident that inferior coal is being received 
from any one mine, such mine is eliminated from the acceptable 
list. 

West Coast Coals.—One of the most perplexing problems which 
has confronted the Navy Department has been the supply of coal 
of the character adaptable for steaming purposes, on: the West 
Coast. While it has been a comparatively easy matter to supply 
the fleet operating along the Gulf and Atlantic seaboards—within 
easy reach of the West Virginia, Maryland and Pennsylvania 
fields—there has been no coal found west of the Mississippi River 
possessing the qualities necessary for a naval fuel. Careful exam- 
inations have been made of every known mine of any importance 
in British Columbia, Washington, California and Oregon, as well 
as in the Rocky Mountain States. These examinations were 
made by fuel experts from the Bureau of Mines and engineers 
of the Geological Survey. The results obtained have shown in 
each case that none of the coals are suitable for naval purposes. 
British Columbia, as well as Australian coals have been tried, and 
both have been found to be below the standard required. The 
western coals have been found to be particularly high in volatile 
matter, and in the tests aboard ship it was found that most of the 
combustion took place in the smoke stacks. While these coals 
may be suitable for merchant vessels having large grate areas and 
combustion chambers, the reduced space under the boilers of a 
modern war vessel results in imperfect combustion and attendant 
difficulties when high volatile western coals are used and the 
cruising radii and sustained speeds suffer correspondingly. 

Alaskan Coals:—The Department is now making every effort 
to determine whether or not the Alaskan coals possess the neces- 
sary qualities for naval use. The Naval Appropriation Bill of 
1913, set aside $75,000 for “the survey and investigation by 
experimental test of coal in Alaska for use on board ships of the 
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Navy; and for report upon coal and coal fields available for the 
production of coal for the Navy and vessels of the United States.” 
The Alaskan coal investigation expedition was formed to deter- 
mine whether the best known Alaskan coals were suitable for 
naval use, and to obtain enough coal for actual test aboard ship. 
The expedition was also to determine the extent of the coal beds, 
and the conditions in the coal region and to find out if Alaska 
could be regarded as a big source of supply for the Navy. The 
technical direction of the expedition was under the Director of 
the Bureau of Mines, and a report of this investigation was to 
be made to Congress. The main body of the expedition consisted 
of one mining engineer, 30 miners and 7 assistants under the 
‘supervision of Passed Assistant Surgeon John O. Downey, U. S. 
N., who also acted as surgeon and disbursing officer. Two geol- 
ogists also went over the field in advance of the main body to 
select locations for mining operations. In the transporting of 
stores considerable difficulty and hardship was experienced on 
account of severe weather as well as the mountainous country, cut 
up by deep ravines, canons, etc., through which it was necessary 
to travel. . 

The expedition reported considerable faulting, caused by geo- 
logical disturbances and more or less difficulty was experienced 
from the seams being pinched out within a few hundred feet of 
the mine openings. 

The Bering River field being situated about 35 miles from the 
tidewater, with no railroad connections, was the cause of consid- 
erable expense being involved on account of transportations of 
supplies, etc. After considerable hard work about 800 tons of 
coal was mined and sacked, ready to be brought to tidewater at 
the first favorable opportunity. This coal will be given a steaming 
test during the summer of 1913. 

A similar procedure will be carried out in 1913-14 in the other 
high grade coal field of Alaska—-The Matanuska. 

Coal for Foreign Ports——Each year the Department arranges 
‘ontracts for supplying naval vessels with coal at some of the prin- 
tiple foreign ports throughout the world. On account of the 
thormous shipping carried on by the British people, as well as the 
fact that the British, Welsh and Cardiff coals have for years been 
dominant throughout the shipping ports of the world, the Navy 
‘ontracts have been arranged through American contractors and 
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with large British coal and steamship companies. The large Brit- 
ish concerns have local agents at the various ports of the world 
and a certain supplier at each port is designated by the contract, 
These contracts are awarded under active competition, and every 
effort has been made to make awards to the most reputable sup- 
plier offering the best coal at the lowest price. It is highly desir- 
able that naval vessels visiting foreign ports and obtaining coal 
under the Department’s contracts should make full report on the 
coal as well as the facilities and reputation for reliability of the 
contractors, in order that such information may be used in mak- 
ing future awards. Instructions to this effect will be found under 
the conditions of the contracts, published in the Bureau of Sup- 


plies and Accounts’ Memoranda each year, under the title, “ Coal, 


Notices for Foreign Ports.’ This particular clause was inserted 
on account of unscrupulous suppliers at certain ports, who would 
make low bids on inferior coal in order that they might show com. 
mercial shipping requiring coal that they were the regular contrac- 
tors for the United States Navy, which fact in itself would be the 
means of greatly increasing their commercial business at the ex- 
pense of the reputation of the United States Navy. 

Chinese and Japanese Coals.—The contract for furnishing coal 
to naval vessels visiting foreign ports provides in effect that noth- 
ing in the contract shall prevent the commanding officer of any 
United States vessel visiting Chinese or Japanese ports from pur- 
chasing Chinese or Japanese coals should he so desire. This 
clause has been embodied in the contract to enable vessels visiting 
such eastern ports to purchase Chinese or Japanese coals should 
the commanding officer so desire, in order to familiarize then- 
selves with the coals, and in order that the Department may have 
information as to the availability as well as the adaptability of 
such coals in case of need. The substance of the reports received 
from vessels using the best of these coals has been to the effect 
that some of the coals are economical for use in port, but they 
are not generally adaptable for military purposes. 

Transportation of Coal—The Navy yards and stations on the 
Pacific Coast, as well as the stations at Cavite, Guam, Tutuila 
and Honolulu are provided with coal shipped from the eastern 
coal fields of the United States, by means of chartered colliers. 
Vessels are chartered from time to time, according to the condi- 
tion of the freight market and depending upon the amount of coal 
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on hand at the different stations. It has been found, from experi- 
ence, that vessels—particularly tramp steamers—are looking for 
cargoes to the Pacific Coast during the months of June, July, 
and August, in order to arrive in time for the large grain ship- 
ments from that coast which are usual at that time of the year, 
and the Department therefore endeavors to arrange its charters 
in order to take advantage of favorable rates. 

When shipments are contemplated, circular proposals are sent 
out to about 125 of the largest shipping companies of this country. 
These circulars show the number of cargoes desired, and state 
that the tonnage may be taken in either foreign or American bot- 
toms, but that the American bottoms are preferred. The propo- 
sals require that the capacity and register of the vessel be stated 
in the bid, the time that it is to load and that if the name of the 
vessel is not given in the bid, a certified check for $1,000 will be 
required to be submitted with the bid as a guaranty of good faith. 
The Government is allowed, by the conditions of the charter, 15 
days in which to load the vessel, this being necessary sometimes on 
account of inclement weather, and waiting for dry coal—dry coal 
being most suitable for distant shipments. If the vessel is detained 
longer than 15 days in loading the Government pays the contractor 
demurrage at the rate of 6c per net registered ton, if over 6,000 
tons of coal is loaded, and 8c per net registered ton if under 6,000 
tons is loaded. The Government guarantees to discharge, usually, 
at the rate of 400 tons per day, and if an average on the daily dis- 
charge is not maintained at this rate the vessel is allowed 8c per 
net registered ton for all over-time when the average of 400 tons 
per day is not maintained. 

Coal for Yard Use—tThe coal supplied at the Navy Yard, 
Portsmouth, N. H., is maintained by means of shipments by naval 
collier from coal received from the acceptable suppliers furnish- 
ing coal at the Hampton Roads pier and Baltimore—the great 
coal terminals of the Atlantic Seaboard. The coaling plant at 
the Portsmouth station has a capacity of about 8,000 tons, and the 
coal for the power plant is supplied, as required, from the coal 
plant. 

The Boston Yard is supplied in a similar manner, the power 
plant obtaining its supply from the coal plant, as is done at Ports- 
mouth. 
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The New York and Philadelphia navy yards are within easy 
reach of the coal terminals at those cities, and two of the Navy's 
largest acceptable suppliers furnish the requirements of ships, as 
well as for yard use, at these points. 

At Annapolis, Washington, and for coal required for naval hos- 
pitals and magazines, the purchasing is done on a competitive 
basis under specifications requiring each bidder to give the name 
of the coal upon which his bid is based, the name and location of 
the mine or mines, the volatile content as well as the amount of 
moisture, ash and sulphur in his coal, and the number of Brit- 
ish Thermal Units per pound of coal that the bidder will guar- 
antee. On such contracts premiums are allowed and discounts 
exacted depending upon the chemical results of the samples of coal 
delivered. This method of purchase is open to those coal suppliers 
who are unable, by reason of the character of their coal or other- 
wise, to participate in the coal contracts for navy standard steam- 
ing coal, In some instances this method of purchase has been sat- 
isfactory, but in other cases the contractors have fallen down on 
their guarantee, and, although they have been heavily penalized, it 
has hardly paid for the trouble and embarrassment sometimes 
caused to the station or department for which the coal was pur- 
chased. 

Consumption and Cost of Coal.—During the fiscal year 1912, 
729,903 tons of coal were consumed: by the fleet, at a cost of 
$2,971,543.05, of which 25,633 tons, valued at $107,780.80, were 
consumed by the yard craft. The following table shows the total 
consumption aboard naval vessels during each of the fiscal years 
1906 to 1912, inclusive: 


Year Tons Year Tons 
1906. ......... 436,654 IQIO 5... s Tae 
1907.......... 521,990 St aes ee Bae 7 
1908. ......... 618,085 TOU Bs). 0s «x's «1a ::780,903 
WOOD. «.0 bien: J. O13,015 


The total quantity of domestic coal purchased was 805,554.61 
tons, 189,141.01 tons, of which were transported to navy yards, 
naval stations, and naval coal depots by means of chartered ves- 
vels, foreign and American, at a total cost for transportation of 
$909,005.54, or an average cost for transportation of $4.80 plus 
per ton. The balance of the domestic coal purchased, being 615, 
413.60 tons, was delivered to navy yards, stations, and coal depots, 
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as well as to vessels of the different fleets, etc., by naval colliers, 
for which there were no transportation charges. 

A total of $2,123,018.74 was paid for all the domestic coal pur- 
chased, which amounted to 804,554.61 tons, at an average of $2.63 
plus per ton. The total cost of all coal purchased, including the 
cost of that transported, was $3,032,024.28, and the average cost 
of it, together with the cost of that transported, was $3.76 plus 
per ton. 


Quantity or CoaL PurcHASED AT HoME AND ABROAD BY SHIPS, SINCE 1909, 
AND Cost THEREOF, INCLUDING TRANSPORTATION. 


Domestic coal Foreign coal 


TT Anantity TA alii | + aie bantals MS ea 
ah Total cost peep byron Total cost pe — 
1909.... 817,352.00 $3,641,508.18 $4.45-+ 119,953.00 $854,708.37 $7.12+- 
1910.... 904,217.30  4,331,150.36 4.35+ 26,619.30 177,713.72 6.67-+ 
19lt.... 853,450.87 3,300,826.62 3.87-+ 42,432.75 300,046.60 7.07 

ig9t2.... 804,554.61  3,032,024.28 3.76+ 18,664.10 116,042.14 6.21-+- 


Year 


APPROPRIATIONS FOR COAL AND TRANSPORTATION, SINCE 1900. 


Fiscal year Amount appropriated 
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DIESEL ENGINE FUELS. 


By LizuTENANT Fetix X. GyeGax, U.S. Navy. 





The rapid development of the Diesel Engine for both stationary 
and marine purposes makes the question of Diesel engine fuels 
one of vital importance, not only to land engineers and the mer- 
chant marine, but to the navy as well. It is the aim of this article 
fo present to the service a general review of the present state of 
the Diesel engine fuel question. It must be borne in mind that 
a fuel which under certain conditions may prove entirely satisfac- 
tory for a stationary engine may not be suited for naval purposes, 
where absolute reliability, adequate supply, etc., are determining 
factors, rather than local conditions and commercial economy. 


DEFINITIONS. 


There is so much confusion in liquid fuel nomenclature, and 
even Diesel engine terms, that a number of terms, as they will be 
wed in this article, will be defined at the outset. Citing only one 
example, gasoline is called petrol in England and benzine on the 
Continent. It is hoped that the work of the International Petro- 
kum Commission will do much towards establishing a uniform 
tomenclature, standard tests, etc., for petroleum products. 

Petroleum, commonly called crude oil or mineral oil, is the 
generic name for liquid hydrocarbons as found in a natural state 
in various parts of the world. In Russia petroleum is called 
niphtha. In Germany it is called Erdoel (earth oil). 

A Diesel engine is an internal combustion engine using a heavy 
til as a fuel without the aid of an ignition device, the heat of 
tompression alone being depended upon to ignite the fuel. The 
Diesel engine is often called a heavy oil engine, crude.oil engine, 
wmiform pressure engine, etc., or takes its name from the firm by 
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whom it is built, or from the fuel it uses. It is recognized that 
Dr. Diesel considers auto-ignition an incident rather than a 
characteristic of his cycle, but for the purposes of this article this 
definition will suffice. The Junkers engine is considered as work- 
ing on the Diesel cycle. 


AVAILABLE FUELS. 


In a study of the question ‘ What fuels can be used in the 
Diesel engine?,” the following merit consideration: 


1. Petroleum, its distillates and residues. 
2. Coal tars and coal-tar oil. 
3. Lignite tar-oil. 
4. Shale oil. 

5. Vegetable oils. 

6. Animal oils. 

7. Alcohols. 

Of the above sources only the first mentioned is of immediate 
importance to our navy, although coal tar-oils are of equal or 
even greater importance for both marine and stationary purposes 
to countries that do not possess extensive oil fields, but have large 
coal fields of their own. The remaining sources are of minor 
importance, and are included in this article principally to show 
how wide is the field from which the Diesel engine may draw its 
motive agent. 

It will be noted that all Diesel engine fuels are mixtures of 
liquid hydrocarbons. Liquid fuels have an approximately 30 
per cent greater calorific value than coal. The principal element 
in Diesel engine fuels is carbon, amounting to about 85-90 per 
cent. Carbon may be called a solid element, not being volatile 
at any temperature unless in combination with some other ele- 
ment. Its atoms further possess the property of uniting with 
each other in almost unlimited numbers. The characteristics of 
hydrogen, the other and the most important element in Diesel 
engine fuels, are diametrically opposite to those of carbon, hydro- 
gen being the lightest and most volatile of elements. The per- 
centage of hydrogen in Diesel engine fuels ranges from about 
6-14 per cent. Solid fuels contain only about half as much 
hydrogen as liquid fuels, and in addition contain considerable 
oxygen. A prime requisite of Diesel engine fuels is that all their 
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constituents be chemical combinations of carbon and hydrogen, 
that is that they contain no uncombined or free carbon. The 
differences in liquid fuels are due mainly to differences in the 
relative and absolute amounts of hydrogen they contain. When 
one considers that Diesel engine fuels are always mixtures of 
hydrocarbons, and that the number of different chemical com- 
binations which carbon and hydrogen may form together is 
almost unlimited, it is no wonder that the Diesel engine occasion- 
ally has dyspeptic troubles. The steam engine is constructively 
independent of the nature of its fuel, which is far from being the 
case with the Diesel engine. 

Alcohols Alcohol is a product of fermentation from grains, 
vegetables, and waste carbonaceous materials. It is also obtained 
as a by-product of the destructive distillation of wood. It is 
thus evident that alcohol can be produced in quantities sufficient 
to meet any demand, although its comparatively high cost of 
production does not permit of its competition with the cheaper 
mineral and tar oils as a Diesel engine fuel. As a liquid fuel, 
alcohol possesses a low calorific value, being approximately 6362 
calories per kilogram for pure alcohol. An elementary analysis 
(C=52.12%; H=13.14%; O=34.74%) will make this evident at a 
glance, the large percentage of oxygen being a dead loss as far as 
its calorific value is concerned. Successful experiments have 
been made with alcohol as a Diesel engine fuel, but it is not used 
industrially as such. Certain mixtures of alcohols and other 
fuels, as benzole for example, are used in explosion engines. 

Animal and Vegetable Oils—Experiments with certain animal 
and vegetable oils as Diesel engine fuels have proved entirely 
successful, but the demand for these oils in other industries 
makes it improbable that they will ever be used as such to any 
extent. However, the fact that they can be used might prove 
valuable in an emergency, and the possibility of producing suit- 
ible fuels from peanuts, castor beans, cocoanuts, cotton seed, 
tte, and possibly even sea-weed, would seem to assure future 
gtierations a source of power even though the earth’s entire coal - 
and mineral oil resources should be exhausted. 

In this connection it should be noted that wood tars, which are 
poduced in considerable quantities in the manufacture of other 
Wood products, such as creosotes, alcohols, etc., can be made to 
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yield Diesel engine fuels, a fact that should prove of great benefit 
to the industries directly concerned. 

Shale Oils.—In certain countries, principally Scotland, France, 
Germany, and Australia, shale oil is extracted from a bituminous 
shale, other products of value to the chemical industries also 
being obtained. This oil is a good Diesel engine fuel and is used 
as such to some extent, however, its limited production makes it 
of secondary interest. 

Although of an entirely different origin, it may be noted here 
that the possibility of using peat tar-oil as a Diesel engine fuel 
would seem of great importance in view of the extensive peat 
beds in various parts of the world. 

Lignite Tar-Oils.—Lignite tar-oil, called paraffine oil in Ger- 
many, is a distillate of lignite tar, which is the principal product 
obtained from the dry distillation of lignite, coke and gas being 
by-products. In 1g1o the United States produced 1,555,068 tons 
of lignite. Little attention is paid to the production of lignite tar 
in the United States, but in Germany this industry is highly 
developed, the annual production of lignite tar amounting to 
about 60,000 tons and that of lignite tar-oil to about 36,000 tons. 

Lignite tar is distilled in order to extract its most valuable con- 
stituent, paraffine, which is used in the manufacture of candles. 
The oil obtained by this process is fairly free from paraffine, and 
makes an excellent Diesel engine fuel, its heavier fractions, say 
from 0.82 to 0.92 specific gravity at 15° C., being used as such. 
In 1911 Germany used about 6000 tons of lignite tar-oil in Diesel 
engines, the balance of the production being used principally in 
the manufacture of. gas. 

An analysis of lignite tar-oil suitable for Diesel engines will 
give approximately the following results: C, 85-864; H, 11-12%; 
O+N+S, 1.5-2.5%. Sulphur is usually less than 1% but may be 
as high as 2%. Flash point, 45-125° C. Lower calorific value, 
9750-9850 calories per kilogram. Chemically lignite tar-oils are 
closely related to gas oil, the hydrocarbons of the alaphatic series 
predominating. The atomic ratio H/C equals approximately 1.5- 

On account of their method of production ensuring freedom 
from sediment, water, etc., and their favorable chemical composi- 
tion, lignite tar-oils make excellent Diesel engine fuels, but they 
are fairly expensive. However they supply a large part of Ger- 
many’s demand for Diesel engine fuels, the small home produc- 
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tion of petroleum and the high tariff on petroleum products mak- 
ing this class of Diesel engine fuels of minor importance. It is 
of interest that solid paraffine, if melted, is also a good Diesel 
engine fuel. Lignite tar-oil tar, which is obtained from the 
carburetting of lignite tar-oil in the manufacture of oil gas can 
also be used in Diesel engines. 

Coal Tars—Coal tar, a mixture of liquid hydrocarbons, free 
carbon, and solids rich in carbon, is a by-product of the dry dis- 
tillation of coal. There is probably no other single substance 
from which so many different materials may be derived, the 
number of different bodies contained in coal tar being still un- 
known. The quality and characteristics of tar vary with the 
quality of the coal distilled and the methods of distillation. 
There are probably no two coal tars exactly alike which makes 
their use in the Diesel engine extremely difficult. Coal tars are 
used principally in roof and street building, and in a less degree 
in the manufacture of briquettes, lubricants, disinfectants, dyes, 
packing materials, etc. 

Coal is subjected to dry distillation for two principal products, 
gas and coke, the methods employed and quality of coal used 
depending on whether gas or coke is’ the principal product in 
view. If gas is to be the principal product, a coal containing a 
high percentage of volatiles is distilled, the percentage of tar 
obtained being about 5%. The coke obtained is of a poor grade 
suitable for only domestic use. If coke suited for metallurgical 
purposes is to be the principal product a coal containing about 
1$-26% of volatiles is distilled, the percentage of tar obtained 
being about 2-6%. All modern coke ovens are built with a view 
to the utilization of the by-products, this being especially true in 
Germany. 

In 1909 the United States produced 60,126,006 gallons of coal 
lars and 92,152,938 gallons of gas tars, since which date the pro- 
duction has materially increased. The heat value of tar is little 
ss than that of tar-oil. Aside from this the process of distilla- 
tim adds considerably to the cost of the tar-oil, hence the 
economic value of being able to use raw tar in the Diesel engine 
Sat once apparent. Another point in favor of tar is that it is 
produced practically everywhere and therefore needs no distribu- 
tin to fill the local demand, while tar-oil can be produced 
*onomically only in a few centralized plants, and hence the cost 
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of transportation of the raw tar and again that of the tar-oj] 
would be added to the cost of the tar-oil before it reached the 
consumer. 

However a closer examination of the chemical composition of 
tars will show that a very limited amount of tar is suitable for 
use in Diesel engines, at least at the present state of development 
of the Diesel engine and the methods of tar production. The dry 
distillation of coal for gas is-carried out either in the vertical, 
horizontal, or inclined retort. Tars produced in the manufacture 
of water gas and oil gas, although not derived from coal, may 
be included here as their properties are similar to those of the 
tars derived from the distillation of coal. In the horizontal retort 
the tar vapors are exposed to an intense heat as they pass over 
the retort walls with the result that a large amount of free carbon 
is formed, which in tars from old type horizontal gas retorts may 
amount to as much as 36%. In the vertical retort where the tat 
vapors rise through the comparatively cool coal-core, and there- 
fore are not overheated, the percentage of free carbon contained 
is the least in spite of the high distilling temperature, being only 
about 1-4%. This tar is also more fluid, contains more hydrogen, 
and less water than horizontal retort tar. In tar from inclined 
retorts the percentage of free carbon is slightly greater, and in 
coke oven tar it is about 5-7%. The presence of free carbon in tat 
is due to the disassociation of the lighter hydrocarbons, and of 
course the greater the temperature to which the tar vapors are 
exposed the greater will be the percentage of free carbon. In 
general at a low temperature the tendency is to form hydro- 
carbons of the alaphatic series while at a higher temperature 
hydrocarbons of the aromatic series will be formed, with less oil 
and more pitch, free carbon, and naphthaline. As the value of 
tar as a liquid fuel depends directly on the amount of free carbon 
it contains (free carbon being detrimental) it is easily seen how 
greatly the retort form, distilling temperature, care of the attend- 
ant, etc., affects the quality of the tar produced. If attempts to 
separate the free carbon from the tar by mechanical means should 
prove successful the value of tar as a fuel would be greatly 
enhanced. Improved methods of coal distillation must also be 
used. 

The results of an analysis of different tars vary greatly. We 
may assume as a mean value for coal tars: C=89%, H=6, 
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04+N+S=5%, flash point=40-100° C., specific gravity = 1.1-1.2, 
and calorific value= 8150-8750 calories per kilogram. In the case 
of oil gas and water gas tars we may assume: C=91%, H=5-7%, 
04+N+S=1.5-4.5%, flash point=20-100° C., specific gravity 
=0.95-1.1, and calorific value=gooo calories per kilogram. The 
atomic ratio H/C in tars is about 0.5-0.9. As this ratio is a 
criterion of the value of a liquid fuel, especially for Diesel 
engines, the true value of tar as a liquid fuel is more clearly 
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tecognized when the free carbon is disregarded and only the 
themically combined carbon is considered. Thus for example 
ita horizontal retort tar containing 4.09% of, hydrogen and 
92.5% of carbon this ratio will equal 0.53, while ‘it will be 0.79 
incase the free carbon, say 30%, be disregarded. In like manner 
dyertical retort tar containing 88% of carbon and 6.4% of hydro- 
gen will have a ratio of 0.87, but if the free carbon, say 1.6%, be 
distegarded the ratio will be 0.89. The atomic ratio H/C of tar, 


Specially that of vertical retort tar, approximates that of coal 
tar-oil. 
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Many experiments have been made with raw tar as a Diesel 
engine fuel which have proved conclusively that tar can be used 
successfully in the ordinary Diesel engine, provided of course 
that due consideration is given the physical and chemical differ- 
ences of tar and the usual Diesel engine fuel oils, and also that 
proper care be exercised in the selection and production of the 
tar itself. From what has been said it will be plain that, at 
present at least, only vertical retort tar would enter into con- 
sideration as a Diesel engine fuel. There are even a number of 
instances of Diesel engines being operated industrially on raw 
tar. It would, however, in any case, seem desirable to subject 
the tar to one distillation, that is, make no attempt to separate the 
various fractions but merely distill the tar over to purify it. The 
use of tar as a Diesel fuel has certain mechanical disadvantages, 
which will no doubt be overcome, but at this writing it is not 
believed that the tar-fuel Diesel engine is on a commercial basis. 
Figures 1 and 2 are indicator cards of a Diesel engine using 
vertical and inclined retort tars, respectively. 

Coal Dust.—Although coal does not enter into consideration 
as a Diesel engine fuel it may be of interest to note that Dr. 
Diesel originally intended to use fine coal dust as a fuel, and has 
even recently expressed his confidence in the practicability of this 
scheme. In conducting his experiments with coal dust, Dr. Diesel 
first set the engine in operation on oil, and finally, after taking an 
indicator card with the engine regulated to run on the least 
amount of oil required for steady running, introduced a small 
quantity of fine coal dust, at the same time taking another indi- 
cator card. The increased size of the second card proved that 
the coal dust took part in the combustion. However as the use 
of coal dust always stopped the engine and necessitated its 
thorough cleaning, these experiments cannot be characterized as 
successful. The greater economy which can be obtained by the 
distillation of the coal and the use of coal tar-oil as a Diesel 
engine fuel makes the question of coal in its natural state as a 
Diesel engine fuel one of purely academic interest. 

Classification of Liquid Hydrocarbons.—Before proceeding 
with the investigation of coal tar-oil and petroleum, which, 
viewed from the standpoint of suitability and supply, we may 
term the practicable Diesel engine fuels, it would be well to 
examine the behavior of hydrocarbons when raised to a high 
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temperature. All liquid hydrocarbons, whether natural products 
or distillates of coal, petroleum, or lignite, may be divided into 
two classes whose behavior differs greatly when raised to a high 
temperature. 

(a) Alaphatic Series—The heat of compression of a Diesel 
engine is sufficient to decompose the members of one class into 
free hydrogen and heavier hydrocarbons. The free hydrogen 
ignites readily and the heat due to its combustion enables the 
hydrocarbons to be burned completely. The hydrocarbons of this 
class, which may be called chain or paraffine bodies, belong to the 
alaphatic series. As an example of an open-chain body we may 
take methane (CH,) which can be developed into the series 
ConHyn, as below: 
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. From the formula C,H,.,,, it is clear that the atomic ratio H/C 
approaches 2 as the value of m increases. This is important as 
the principal hydrocarbons contained in Diesel engine fuels have 
a large carbon coefficient. In the above series for instance, 
liquids begin with C=6 and solids with C=14. The hydro- 
carbons of this series may be termed saturated as they contain as 
much hydrogen as will combine with the carbon. They are 
beyond doubt the best fuels for Diesel engines, the atomic ratio 
H/C, 2 and even slightly greater, being the greatest possible. 
Also the open-chain form molecule offers the least resistance to 
disassociation, thus making ignition easy on account of the hydro- 
gen that is set free as soon as the fuel is injected into the hot 
air of the combustion space. A large variation in the composition 
of open-chain bodies is possible, through various combinations of 
carbon molecules. Thus we may develop the series C,Hyn or 
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C,Hyn_, which are not completely saturated with hydrogen. How- 
ever this does not materially influence their action as regards 
combustion. As previously stated all liquid fuels are mixtures 
of hydrocarbons, and the average characteristics of their com- 
ponents determine the value of the fuel. To the alaphatic series 
we may therefore class lignite tar-oil, gas oil (a petroleum dis- 
tillate), and certain crude petroleums and petroleum residues, all 
of which have proved to be excellent Diesel engine fuels. 

(b) Aromatic Series ——The members of the second class, which 
may be called benzole or ring bodies, belong to the aromatic or 
carbocylic series of hydrocarbons. Benzole, C,H,, is the repre- 
sentative of this group. When heated to a high temperature 
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these hydrocarbons do not break down into free hydrogen and 
heavier hydrocarbons as readily as the members of the alaphatic 
series, but at first only vaporize or partly vaporize. The result 
is that a much higher compression is required for ignition, which, 
when established, approximates an explosion on account of part 
of the fuel having by this time been gasified and mixed with 
the compressed air. The combustion may therefore be with ex- 
plosive violence or incomplete. Although there are no homol- 
ogous series in this class, there are hydrocarbons which show an 
increase or a decrease in the benzole or ring character, inas- 
much as two or more benzole molecules may unite (an increase 
of benzole character), or a benzole molecule may unite with a 
paraffine molecule (a weakening of benzole character). 

Every weakening of the benzole character of a fuel is beneficial 
as far as its use in the Diesel engine is concerned, and on the 
contrary every strengthening of this characteristic is detrimental. 
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An examination of the atomic ratio H/C alone shows that fuels 
of the benzole type cannot be as well suited for Diesel engine use 
as those of the paraffine type. Also, benzole type molecules, 
although not saturated with hydrogen, are chemically much more 
stable than paraffine type molecules, offering much greater re- 
sistance to disassociation. Hence, much more heat being required 
to break down the benzole molecule, the net result is that less heat 
is available for useful work in the cylinder. Coal tar-oils are the 
purest representatives of the benzole type or aromatic series of 
hydrocarbons. 

The difficulties inherent in the use of a benzole type fuel in the 
Diesel engine have been overcome satisfactorily by special altera- 
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tions in design. These are usually in the nature of a higher com- 
pression, of special cooling, of the use of a better fuel for start- 
ing and until the engine is hot and working at full load, of the 
use of a small quantity of high grade fuel which precedes the 
tar-oil and helps ignite the same, or of specially designed fuel 
valves which permit the heating of a small part of the fuel 
charge to a high temperature and its subsequent admission into 
the cylinder before the main charge which it helps to ignite. 

In practice wider limits of distillation and heavier hydro- 
carbons are permissible in a paraffine fuel than in a benzole fuel 
without causing trouble in a Diesel engine. The members of a 
paraffine fuel are less stable than those of a benzole fuel, but the 
products of a reaction in the latter are more likely to be trouble- 
some, For instance oxidation forms an inert asphalt in crude 
petroleum while in a tar-oil acids are produced which attack 
metals, 
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Coal Tar-Oils.—Coal tar-oils are distillates from coal tar. In 
view of the fact that there is a prohibitive tariff on the importa- 
tion of’ petroleum products suitable for use in Diesel engines in 
a number of European countries which possess only limited or 


no petroleum resources of their own, it is not surprising that the’ 


Diesel engine has been highly developed as regards the use of 
coal tar-oils. In Germany and France the majority of middle 
sized and large Diesel engines run on tar-oil. From what has 
been said in regard to fuels of the benzole type, under which 
class tar-oils fall, it will be understood that tar-oils are satis- 
factory fuels for engines of larger cylinder powers after they 
are once heated up and working steadily at full load. However 
in engines of small cylinder power, in starting an engine when 
cold, and when an engine is subjected to fluctuations in load or 
has to run at a considerably reduced load, the use of tar-oil 
causes trouble. As previously stated these have been overcome, 
at least as far as large engines are concerned, so that although 
the majority of engines use a better grade of fuel for starting or 
have a special pump to supply to each charge a small percentage 
of high grade fuel, there are engines which depend on tar-oil 
entirely. But the use of tar-oil has not made any considerable 
headway as a fuel for marine engines, there being only a few 
instances where river-boats use tar-oil. 

In Germany there is a concern which buys all the tar from the 
various gas works and coking plants for the purpose of produc- 
ing tar-oil. Germany annually produces approximately 1,400,000 
tons of tars, and about 400,000-450,000 tons of tar-oils. It is 
estimated that while Germany produces nearly 120,000 tons of 
tar-oils which could be used in Diesel engines, the total of all 
Diesel engine fuels used in Germany annually amounts to only 
about 75,000 tons. The importance of the tar-oil industry to the 
Diesel engine is therefore evident. It is a cheap fuel and the 
supply available for Diesel engines, which could be greatly in- 
creased if necessary, is sufficient even though the development of 
the Diesel engine should far exceed the predictions of its most 
enthusiastic supporters. Tar produces 27-40% of tar-oils of which 
about 21% can be used as a Diesel engine fuel. 

Only the heavier fractions of tar-oils come into consideration 
as a Diesel engine fuel. Benzole, for instance, is used consider 
ably for automobiles. When used for Diesel engine purposes, 
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tar-oils must meet certain requirements agreed upon by the tar-oil 
producers and Diesel engine manufacturers, which may be 
summed up as follows: 

1. The tar-oil should not contain more than 0.2% of solids in- 
soluble in xylol. The incombustible components shall not exceed 
0.05%. 

2. The percentage of water shall not exceed 14. 

3. The residues from a coking analysis shall not exceed 3%. 

4. At least 60% of volume shall distill over at 300° C. 

5. The lower calorific value shall not be less than 8,800 calories 
per kilogram. 

6. The flash point (open retort) shall not be below 65° C. 

7. The tar-oil shall flow easily at 15° C. If cooled to 8° C. and 
not disturbed, no considerable crystallization shall set in within 
one-half hour. 

Tar-oils used as Diesel engine fuels have on an average approx- 
imately the following properties: specific gravity, 1.0-1.1; C, 
88-91%; H, 6-7; calorific value, 8800-9400 calories per kilogram ; 
flash point, 70-90° C.; atomic ratio H/C, 0.8-1.0. Sulphur is 
always present, and often considerable oxygen. These do not 
cause trouble if due consideration is given to the choice of pack- 
ings and metals used in pipe lines, pumps, etc. Of course oxygen 
directly lowers the calorific value of a fuel and affects the ignition 
by uniting with part of the already comparatively small amount 
of hydrogen. In case of fire the high’ specific gravity would be 
an advantage as the tar-oil could be flooded with water. The 
calorific value of tar-oil being considerably less than that of 
petroleum oils, the fuel consumption when using tar-oil will be 
telatively greater. In cold weather tar-oil will require heating 
to melt any solids formed by the crystallization of the heavier 
components. Heating may even be desirable at all times. From 
what has been said about tars, it is only natural that tar-oils 
should differ greatly and that all are not equally suitable as 
Diesel engine fuels. 

Coal tar-oils are also used for firing boilers, preserving woods, 
tte. Although tar-oil used in a Diesel engine is employed three 
times as economically as when burned under a boiler, the ultimate 
aim must be the use of tar itself in order to avoid the expense 
of distilling and refining. Inasmuch as certain countries are not 
only dependent on tar-oil as a Diesel engine fuel for industrial 
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purposes, but strategic reasons make its use desirable or even im- 
perative if liquid fuel is to be used in the navy to any extent, 
either as a Diesel engine fuel or for raising steam, we can hardly 
overestimate the importance of the rdle this fuel is destined to 
play in the Oil Age whose dawn we can already perceive. 

Petroleum.—There are two principal theories in regard to the 
origin of petroleum. According to one (Mendelejeff) it is the 
result of chemical reaction of inorganic matter, such as metallic 
carbides and water, at great depths in the earth. According to 
the other (Engler and Hoefer) it is of organic origin, being 
formed from the fats of large masses of animal and vegetable 
life after the decay of its other organic components. For in- 
stance, it is deemed probable that during prehistoric times parts 
of an ocean full of marine life may have been cut off by an 
upheaval of the earth’s crust and that the increased density of the 
water resulted in the death of large numbers of fish which were 
later buried by sand and loam. The possibility of both theories 
has been demonstrated, but geological observations and chemical 
experiments tend to establish the organic theory, which is now 
more generally accepted as correct. 

The existence of petroleum has been recognized since ancient 
times but its commercial importance dates from the drilling of 
the first well.at Oil Creek, Pennsylvania, by Colonel Drake in 
1859. Geographically, petroleum is widely distributed but there 
are comparatively few countries whose production permits of an 
export of commercial importance. For instance England, France, 
Germany, and Italy all import large quantities of crude and re- 
fined petroleum products. The principal petroleum producing 
countries are the United States, Russia, Mexico, Austria-Hun- 
gary (Galicia), Dutch East Indies, and Roumania. Many other 
countries, produce limited amounts. 

From a Diesel engine point of view we may divide petroleum 
into three classes, viz.: crude oil, gas oil, and petroleum residues. 

(1) Crude oil.—Crude oil is the natural mineral oil as. it comes 
from the wells before it is subjected to distilling and refining 
processes. Oils from different fields show great chemical differ- 
ences which to some extent are carried over to their distillates. 
Careful distillation is required to reduce these differences, to 
limits .permissible in every day practice. In petroleums the 
members of the alaphatic series of hydrocarbons, especially the 
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C,Hon. and CrH., groups, predominate. As a mean we may 
assume the following properties: C, 80-86% H, 11-14%; calorific 
yalue varies considerably, 9500-11,500 calories per kilogram with 
perhaps 10,500 as a mean; percentage of sulphur is usually small 
put is considerable in some (Texas and California) oils, amount- 
ing to as high as 3% ; atomic ratio H/C, 1.65. 

In this connection we may quote the formule for calculating 
the lower calorific value of a fuel (a), and the theoretical quan- 
tity of air required for combustion (b). The use of formula (a) 
does not give accurate results, and hence calorific value should 
always be determined by means of a bomb calorimeter. 


(a) Calorific value=8100 C+ 29,000 (H- O 


3) +2500 S—H,0O. 


(b) Air required= a wa kilograms, or 


meets 5—0 cubic meters. 
0.30 

Certain crude oils are used to some extent as Diesel engine 
fuels. Of course foreign matter, such as sand, loam, water, etc., 
must be removed by settling or straining. The use of crude oil 
in the Diesel engine is by no means as desirable as one would 
think at first glance. The lighter constituents of crude oil, gaso- 
line, benzine, and kerosene for instance, are far too valuable to 
warrant the use of a crude oil as a fuel. Aside from this the 
presence of the lighter parts might prove dangerous in storing, 
especially on board. ship. Also even if. it might seem desirable to 
retain them in order to insure the ignition of a very heavy oil, it 
is by no means certain that they will not cause more or less 
ittegularity in the combustion. 

On the whole we may therefore say that crude oils should be 
used as Diesel engine fuels only in oil fields where doing so 
would be both cheap and convenient, or in the case of oils which 
do not possess sufficient light or other valuable constituents to 
Warrant their production for distilling and refining purposes. 

(2) Gas Oil—Gas oil is a petroleum distillate lying between 
Kerosene (lamp oil) and light lubricating oil, An analysis will 
give approximately the following means: C, 86-87%; H, 12-134; 
0+N-+-S,0.5%; specific gravity,o.80-0.93 ; flash point, 65-150° C.; 
talorific value, 10,000 calories per kilogram. The production of 
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gas oil amounts to 3-10% of the crude. It is used principally by 
gas works, and as a liquid fuel for steam boilers and Diesel 
engines. 

Gas oil possesses the following advantages as a Diesel engine 
fuel : 

(a) It is a distillate, and therefore free from all impurities 
such as sand, clay, etc., and can be given specific properties by a 
proper choice of distilling temperatures. 

(b) It is composed principally of hydrocarbons of the alaphatic 
series which contain a large per cent of hydrogen. It has a high 
calorific value. 

(c) Its flash point is sufficiently high to insure safety in 
storing. 

(d) In large oil producing countries, or in countries admit- 
ting it free of duty, it is comparatively cheap. 

We may therefore call gas oil the ideal Diesel engine fuel. 

The United States Geological Survey estimates that the 220,- 
449,391 barrels of crude petroleum produced in the United States 
in 1911, if refined, would have yielded 8,641,107 barrels of gas oil. 

(3) Petroleum Residues.—Petroleum residues are the heavier 
components of a crude oil which are left after the lighter frac- 
tions, such as gasoline, benzine, kerosene (lamp oil), and some- 
times gas oil, have been removed by distillation. Residues are 
variously called liquid fuel, fuel oil, Masut (Russia and Galicia), 
Pacura (Roumania), Napthetine (Italian navy), and often crude 
oil which of course is not correct. Residues of an asphaltic base 
contain a relatively high percentage of sulphur and have a higher 
specific gravity than residues of a paraffine base, but as their 
calorific value is lower there is little difference between the two, 
volume for volume. 

As crude oils vary greatly in their chemical composition it is 
only natural that we find a great difference in their residues, and 
that not all residues are equally suited for use in Diesel engines. 
The fact that only the heavier hydrocarbons are left in a residue 
alone is sufficient reason for the inferiority of residues to gas 
oil when used as Diesel engine fuels. Residues of an asphaltic 
base are especially likely to cause trouble. However there is 
nothing in the nature of asphalt itself, which is the product of 
oxidation of hydrocarbons, that should preclude its use in a 
Diesel engine, provided that the amount contained in a fuel is not 
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so large that it cannot be completely dissolved or that combus- 
tion is not irregular, thereby burning the lighter components 
which hold the asphalt in solution first. Of course the oxygen 
contained in asphalt reduces its heat value. As a matter of fact 
petroleum residues form a large percentage of the Diesel engine 
fuels used to-day. The following advantages would seem to 
mark petroleum residues as the normal Diesel engine fuel for a 
large oil producing country: 

(a) Cheapness and large supply. Depending on the nature of 
the crude oil and the extent to which the lighter fractions are 
distilled off, the residue equals 50-65% of the crude. 

(b) High flash point insures safety in storing. 

(c) For naval purposes the advantage of supplying but one 
grade of fuel for both Diesel engine and boiler purposes is 
obvious. 

It is of interest that residues containing 46-48% asphalt, if we 
define asphalt as the residue of natural asphalt-like oils that is 
obtained by distilling off all fractions up to 325° C., have been 
used successfully as Diesel engine fuels. 


SUPPLY. 


Of prime importance to the Diesel engine industry is that a 
sufficient supply of cheap, suitable fuels be assured, not only for 
the present but also with reasonable certainty, for future needs. 
It is now generally conceded that this question is satisfactorily 
solved. 

In countries having no oil resources but large coal deposits the 
production of coal tar-oil can be made to meet any demand, the 
natural wealth in coal being at the same time enhanced and con- 
served by the more economical use of coal in the form of coke, 
gas, tar-oil, etc., instead of its wasteful burning on the grate. 
Coal tar-oil will also insure a fair price for Diesel engine fuel by 
competing with gas oil and petroleum residues. 

In countries which are favored with large petroleum resources 
ot which do not levy a high duty on petroleum imports there 
seems no doubt but what the supply of this class of fuel will 
always be sufficient for any requirements likely to be made by 
the Diesel engine. Since the discovery of petroleum in 1859 
When the production of lamp oil was the only use to which it was 
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put, lighter and heavier fractions being waste, or the next 
important incident in the development of the petroleum industry, 
the discovery of its use as a fuel in connection with steam atom- 
izing in 1865, the production of petroleum and the number of 
uses to which it may be put have increased by leaps and bounds, 
In 1911 the world’s total production equalled 40,543,115 tons 
of which the United States produced 28,468,714 tons. To-day 
the total production is perhaps over 50,000,000. tons annually. 
Geologists assure us that there are still many oil fields unde- 
veloped and that the earth’s total petroleum resources are prob- 
ably equal to those in coal, and. that.at the same time they are 
more widely and conveniently distributed. The fact that even 
the largest steam-driven naval vessels are built for the exclusive 
use of fuel oil would seem conclusive evidence that the Diesel 
engine, which makes approximately three times as economical 
use of its fuel as a steam installation, will have no difficulty in 
obtaining a sufficient supply of suitable fuels. The ever increas- 
ing demand for automobile fuels,and for fuel oils for the world’s 
navies is certain to insure an ever increasing supply of gas oils 
and residues which can be used in Diesel engines. 

This question presents a somewhat different aspect to countries 
which desire to introduce the use of liquid fuel, whether for 
Diesel engines or boiler purposes, in their navies, and which have 
no petroleum: resources of their own, for it is not sufficient to 
know that the world’s production of fuel, oil is sufficient, but a 
certainty must exist that it is also available in time of war. The 
active interest shown the oil question by certain foreign admiral- 
ties, their efforts to develop home production, the large. reserves 
provided for, and the large number of fuel oil tenders under con- 
struction, emphasize the importance of liquid fuel and. indicate 
the means that certain countries propose to employ to insure 
that an adequate supply for naval purposes will. be available at 
all times. 


REQUIREMENTS AND CHARACTERISTICS OF D1ESEL ENGINE FUELS. 


Ash, Water, Etc—Diesel engine fuels should be free from 
sand, mud, water, etc., or of incombustible components, such as 
iron, chalk, magnesium, etc., which remain as ash. Sand, mud, 
water, etc., can be removed by settling or filtering, and of course 
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should not occur in distillates. A fuel containing more than 0.1% 
of ash should be rejected. The usual limit given for water is 
14, but the quantity of water which a fuel may contain without 
causing trouble depends largely on the nature of the fuel, tar-oils 
being affected unfavorably by water much more, easily than 
petroleum oils. Water not only directly reduces the calorific 
yalue of a fuel but absorbs heat for its evaporation and may 
dampen or prevent ignition. The nearer a fuel’s specific gravity 
is to unity the harder it will be to remove water by settling. 
Fuels should not contain more than 0.04% of solids insoluble in 
xylol. The residue on coking should not exceed 34%. 

Specific Gravity and Calorific Value—tThe specific gravity of 
a fuel has little value except as an indication of the quality of a 
fuel, and even here it is no positive criterion as any desired 
specific gravity can be obtained by mixing various fuels. Inas- 
much as there is a greater variation in the calorific values than in 
the specific gravities of different fuels, and the ultimate value of 
afuel depends on its calorific value, it would seem best to adopt 
the calorific value as a standard by which to judge a fuel, rather 
than the specific gravity. A Diesel engine fuel, even coal tar-oil, 
should contain at least 8800 calories per kilogram. ; 

Free Carbon and Asphalt—Free carbon is only contained in 
tars in any considerable quantities. However, it might occur in 
other fuels on account of overheating. Not more than a trace of 
free carbon is permissible in Diesel engine fuels. Neither should 
afuel contain large quantities of heavy hydrocarbons difficult of 
combustion. Some crude petroleums and petroleum residues 
that contain large quantities of asphalt which are likely to deposit 
unburned residues or gum the fuel pipes and valves, come under 
this head. In general a fuel should not contain more asphalt than 
itean easily hold in solution. 

Hydrogen.—The fluidity, gasification, and heat of combustion 
fa fuel depend on the amount of hydrogen it contains. Of 
two fuels the one containing more hydrogen is the better. The 
atomic ratio H/C is a valuable criterion. In the pure chemical 
wmbination the formula would give this ratio, but fuels being 
mixtures, it has to be calculated as an average value by first 
ividing the percentage of carbon by twelve (the atomic weight 
tiearbon). Thus if we assume a fuel to contain 10% hydrogen 
aid 89% carbon we have 89/12=7.41 and 10/1 (the atomic 
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weight of hydrogen) =10. Hence atomic ratio= 10/7.41 or 1.34 
On an average we find the following values for this ratio for 
Diesel engine fuels which correspond to their degree of suitability 
in practice. 


Best petroleum gas oil................. 1.80-1.90 
Ordinary (gas Othsie hs. 6 lis, dows. cote 1.60-1.80 
Lignite tar-oil ...... pa ay ER BPE 1.60-1.70 
SAA 1.65 

RoE Co baa Lae Sab oes ablated 0.90-0.95 


Of two fuels which have the same atomic ratio H/C the one 
which has the narrower distilling limits and the more regular dis- 
tilling curve is the better. 

Sulphur.—The limits of sulphur permissible in a Diesel engine 
fuel is often given as 3/4%. The reason for this is that it is 
feared that sulphuric or sulphurous acids will be formed by the 
oxidation of the sulphur in the fuel which would attack the 
cylinders, valves, etc. When a fuel is burned SO, and SO, are 
formed but these are harmless except when they come together 
with water when sulphuric and sulphurous acids are formed. 
The high temperature existing in the cylinder effectually pre- 
vents the condensation of water vapors and hence it would seem 
unnecessary to fear any harmful results to the cylinder or valves 
on account of sulphur. As a matter of fact lignite tar-oils, which 
are good Diesel engine fuels, sometimes contain as much as 2% 
of sulphur, and experiments have been made with fuels contain- 
ing much more than 3/4% of sulphur without any pitting of 
cylinders, valves, etc., resulting. What is likely to happen, how- 
ever, is that the exhaust gases are cooled sufficiently in the ex- 
haust pipe and muffler to condense the water vapors which are 
formed by the combustion of hydrogen, in which case the acids 
thus formed will attack the exhaust pipe and muffler, requiring 
their frequent renewal. The exhaust pipe could be lined with lead 
to avoid this trouble, or shortening the same, if possible, might 
also suffice. 

In practice Diesel engines have been stopped on account of the 
exhaust pipe being choked by the iron oxides formed from the 
action of these acids. Sulphur slightly reduces the heat value of 
a fuel as the calorific value of sulphur is less than that of carbon. 
If proper care be given to the choice of metals for pumps, fuel 
lines, etc., and care be taken to avoid the formation of water of 
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condensation, it would seem that the quantity of sulphur likely 
to be contained in most Diesel engine fuels could be ignored. 

Flash Point, Fluidity, Etc—All lighter products should be dis- 
tilled off Diesel fuels for safety in storing, especially for marine 
use. Flash point should not be below 60° C. The fuel should 
flow through the pipes easily at ordinary temperatures. Of 
course heating by means of exhaust gases, cooling water, or other 
means can be used if necessary. 


FuEL CoNSUMPTION. 

The fuel consumption per horse power per hour varies con- 
siderably with the type, power, and speed of an engine. A four- 
cycle engine will show a slightly better consumption than a two- 
cycle engine, other things being equal. A high speed engine 
cannot work as economically as an engine of moderate speed, nor 
can an engine of small cylinder power be expected to equal the 
consumption of an engine of large cylinder power. The con- 
sumption may also vary slightly with the make of the engine. 
The calorific value of the fuel will also make a big difference, 
and if volume be considered, its specific gravity. Some firms 
state fuel consumption in terms of indicated horse power, and 
others in terms of brake horse power or shaft horse power, 
where evidently the mechanical efficiency would have to be 
known to make a direct comparison, a variable factor again de- 
pending on the make, class, type, power, etc., of the engine. 
Further confusion results, especially in the case of marine 
engines, from the fact that some engines drive the main engine 
auxiliaries, such as air compressors and scavenging pumps, direct, 
while for other installations a separate drive is provided. The 
number of cooling water pumps, bilge pumps, oil pumps, etc., 
driven by the main engines would also have to be considered. 
These facts are merely set forth here to show that published 
figures of fuel consumptions have no value whatever for com- 
paring the performances of two engines unless the exact con- 
ditions under which both engines work are definitely known. 


"One kilogram = 2.2046 pounds, or one pound = 0.4536 kilograms. 

*One calorie = 3.968 British thermal units, or one British thermal unit 
=0.252 calories. One pound calorie = 1.8 British thermal units. 

"Degrees Baumé: (a) For liquids heavier than water degrees Baumé 
=145— 145/specific gravity; (b) for liquids lighter than water degrees 
Baumé = 140/specific gravity — 130. 
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ANOTHER SEA FIGHT OF THE REVOLUTION 
DISCOVERED. 


By Epcar Stanton Macray, A. M. 





Persistent research in English records has just brought to light 
another of the forgotten sea fights of the Revolution, namely, 
that which took place on December 12, 1782, off the northwestern 
coast of Spain between the British 44-gun frigate Mediator, Cap- 
tain James Luttrell, and a squadron composed of the American 
24-gun privateer Alexander, Captain Gregory ; the American 14- 
gun privateer Amiable Eunice; the French 36-gun frigate l’Eu- 
gene, Captain Le Baudin; the French 28-gun corvette Daupin 
Royal; and the French transport Ménagerie, Captain de Toligne. 

Mention already has been made in the Institute PRocEEDINGs of 
other forgotten sea fights of the Revolution: notably the repulse 
of the British privateer Gregson off St. Michael’s of the Western 
Islands on March 28, 1779, by the General Arnold, Captain Moses 
Brown (afterward a captain in our navy) ; the spectacular sink- 
ing of the Liverpool letter of marque Nanny, Captain Beynon, 
after a two hours’ battle within sight of a fleet of 68 English 
merchantmen convoyed by 8 ships of the line and several frigates 
off Cape Finisterre, Spain, on May 20, 1779, by the General 
Arnold ; the capture of the Scotch letter of marque Leveller, Cap- 
tain Campbell, by the French privateer Monsieur (one of Captain 
John Paul Jones’s famous squadron which encircled Great Britain 
that year in his most memorable voyage) off the harbor of Cork, 
Ireland, on Sunday, March 28, 1779—on the very day the General 
Arnold was engaging the Gregson off St. Michael’s; the several 
actions of the American privateer Skyrocket off the Irish coast in 
that same month of March; and finally that battle off the coast of 
France on September 9, 1780, between the Massachusetts State 
tttiser Mars, Captain Simeon Samson (in which Lieutenant 




















1462 ANOTHER SEA FIGHT OF THE REVOLUTION. 


Nathan Haskell of the Mars marine force was killed), and an 
unknown foe. 

The battle between the American-French squadron and the 
Mediator was remarkable not only for the stubbornness with 
which it was contested—it being an all-day fight which was ex. 
tended until ten o'clock that night—but for the subsequent attempt 
made by the American and French prisoners, under the leadership 
of Captain Gregory, to rise on the crew of the Mediator and cap- 
ture that formidable ship. 

Nowhere in American records (official, historical or in the 
periodicals and publications of that period) has the writer found 
trace of this action. Of the two American craft involved, only 
the briefest mention is made by Lieutenant George Foster Em- 
mons, U.S. N., in his exhaustive Statistical History of the United 
States Navy and American Privateers, published under the 
authority of the Navy Department in 1853. In this monumental 
work three Alexanders are accredited to the privateer service: a 
brig mounting 12 guns and manned by 40 men under the command 
of “T,. Conway ” commissioned from Maryland in 1779; a brig 
of 6 guns and 14 men under Captain “G. Crawford” commis- 
sioned from Massachusetts in 1781 ; and a ship of 20 guns and 150 
men under Captain S. Simpson from New York in 1781. 

Newly discovered English records, however, state most posi- 
tively that the Alexander which fought against the Mediator 
carried 24 guns, was manned by 102 men, and was commanded 
by “Captain Gregory.” As there were frequent changes in the 
commanders and armaments of American private-armed craft 
during the Revolution, it is possible that Gregory had succeeded 
Simpson in the command of the Alexander commissioned from 
New York, and that her batteries had been increased by 4 guns. 
This would seem to indicate that it was the “ ship” Alexander 
commissioned by the state of New York in 1781, which took part 
in the fight against the Mediator off the coast of Spain on Decem- 
ber 12, 1782. 

As to the second American vessel, British records give her name 
as Amiable. There is no mention of an American privateer beaf- 
ing this name in any of our records, so far as the writer has been 
able to discover. There is, however, an Amiable Eunice, a brig 
mounting 6 guns and manned by 14 men under the command of 
Captain “W. Pearson” commissioned from Massachusetts in 
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Which has the only record of a forgotten sea fight 
which occurred off the port of Nantes, France, 
September 9, 1780, between the Massachusetts 
State Cruiser Mars, Captain Simeon Samson, and 
an unknown foe. 
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1782—the year in which this battle was fought. Remembering _ 
the aforementioned changes in armaments and number of men in | 
the complements ; and, also, the then prevailing habit of abreviat- 4 
ing names of craft, it is possible that this Amiable was the Amiable — 
Eunice of Massachusetts with an augmented battery and crew, 4 
Our English records describe the Amiable that opposed the Medi- © 
ator as being a “ brig ” mounting 14 guns and manned by 70 men, | 
The name of her commander is not given. 4 

These records give Eugene 36 guns and 133 men, the Ménae q 
gerie (armed en flute) 34 guns and 212 men, and the Dauphin ® 
Royal 28 guns and 120 men, a total of 136 guns with 637 menas * 
opposed to the 44 guns and 260 men in the Mediator. Without | 
doubt the Ménagerie was pierced for 34 guns, but as she was on _ 
this occasion armed en flute (that is, her guns were taken out and 4 
she was converted into a transport), the shot-weight of the allied ~ 
American and French squadron must be considered as being re- 7 
duced by just that much. But even thus reduced in their metal, ~ 
Captain Luttrell displayed true English pluck in assailing, with 4 
partial success, this substantially superior force. q 

It must have been under cover of darkness that the Mediator 7 
approached the American-French squadron off the Spanish port of © 
Ferrol, for the English record states that, at seven o’clock in the 7 
morning, December 12, 1782, His Majesty’s war ship Mediator, 7 
44-guns, Hon. James Luttrell commanding, while cruising “ in the q 
Bay” (of Biscay), discovered five sails to leeward which, om 7 
sighting the Mediator, shortened sail and, under topsails, formed = 
in a line of battle in the following order: l’Eugene, the Amiable, 7 
the Ménagerie, the Alexander and the Dauphit Royal. 4 

Approaching head-on, Captain Luttrell made for the center of 7 
the American-French line of battle; notwithstanding the fact 7 
that he must have been exposed to a galling, raking fire. This 4 
fire the English commander returned “ steadily” but still con- 
tinued his advance. Within half an hour, or at 10.30 a. m., he 
broke through the hostile line, delivering a raking fire from both 7 
his broadsides. 

Apparently the Alexander, for the next half hour, was compli- 
mented by the M ediator’s undivided attention, to which the Ameri- 
cans made a stubborn resistance. Evidently they were not well 
supported by their consorts, for by eleven o’clock the “ Medtator 
compelled her (the Alexander) to strike ; the other vessels fleeing.” 
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Half an hour after meridian, Luttrell, having placed a prize 
crew aboard the American ship, made sail in chase of the other 
vessels, whereupon they made off in different directions to escape. 
The Englishman singled out the Ménagerie, which was endeavor- 
ing to gain the port of Ferrol. By five o’clock that afternoon the 
Mediator came within long gun-shot of the fleeing Frenchman 
and a running fight was maintained until ten o’clock that night, 
when the Ménagerie surrendered. 

On the following morning (there having been little or no 
breeze during the night) Luttrell discovered the Amiable and the 
Dauphin Royal in the offing, endeavoring to make Ferrol, but 
as he now had only 190 of his crew left (after manning his prizes) 
and had 340 prisoners in his own ship, he gave over the chase 
and made sail for England. Captain Luttrell gave the Alexander's 
loss as being 6 men killed and 9 wounded, while that of the Ména- 
gerie he put at 4 killed and 8 wounded. No one in the Mediator, 
he declared, was injured; “the enemy having directed their fire 
chiefly at the masts and rigging of the Mediator, not a man was 
hurt.” 

There were several instances in the Revolution where prisoners 
and sailors “ rose”’ on their officers in an effort to gain control of 
the craft—and with varying success. Notable among these was 
the conspiracy among the foreigners in the crew of the American 
frigate Alliance to capture that vessel in 1779 when she was con- 
veying Major General Lafayette to France. That attempt was a 
complete failure. Completely successful, however, was the effort 
of the officers and crew of the littie American cruiser Lexington 
to overpower the English prize crew of that vessel in 1776. The 
Lexington was returning from the West Indies laden with mili- 
tary stores for the American army, when she was captured by the 
British 32-gun frigate Pearl. None of these instances equal in dar- 
ing and scope, however, the plan formed and partially carried out 
by Captain Gregory of the Alexander when he was a prisoner 
aboard the Mediator for the capture of that formidable craft. 

Gregory realized that there were nearly twice as many prisoners 
aboard the Mediator as there were members of the crew—and 
there he saw his opportunity. That he acted with a swiftness and 
decision rarely equalled in undertakings of this character, is shown 
by the fact that the attempt was made to capture the Mediator 
on the second night of her passage to England. 
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CAPTAIN MOSES BROWN, U. S. N., 


Who commanded the Privateer General Arnold when she fought the 
Liverpool Letter-of-Marque Gregson off the Western Islands, and also 
fought the British Privateer Nanny off Cape Finisterre, Spain, in 1779. 
From the original portrait of Moses Brown now in the possession of his 
descendants in Newburyport, Mass. These battles are two of the 
forgotten sea fights of the Revolution. 
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By some means not revealed, Gregory managed to get into com- 
munication with the American and French prisoners and arranged 
with them to “rise” on the ship on the night of December 14. 
How Gregory managed to secure a pistol and to secrete gun- 
powder in his “ cot ” the English records fail to state. We know, 
however, that not only did he do these things but he managed to 
load one of the Mediator’s broadside guns and fired it off on the 
night of December 14 as a signal for the prisoners to rise. 

Our records say that “on the night of December 14, Captain 
Luttrell was alarmed by a violent explosion and the cry of fire. 
Gregory had fired one of the lower deck guns as a signal in a plot 
for the prisoners to rise and take the Mediator.” Captain Luttrell 
immediately sent what remained of his crew to quarters and placed 
extra sentinels over the hatchways. It was then found that the 
gratings had mysteriously disappeared. To remedy this defect, 
capstan bars were hastily procured and were lashed over the 
hatchways, thus preventing the prisoners from gaining the deck. 
Evidently the old-time difficulty of getting the American and 
French sailors to act in concert, proved the stumbling-block in this 
attempt to capture the Mediator. 

Captain Luttrell records: ‘This desperate scheme was pre- 
vented without bloodshed. Upon examination, some powder and 
a pistol were found in Gregory’s cot, with other corroborative cir- 
cumstances, which led to prove that he was the principal concerned. 
Gregory and some others were confined in irons during the re- 
mainder of the passage to England.” 
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A HALF CENTURY OF NAVAL ADMINISTRATION IN 
AMERICA, 1861-1911. 


By CHARLES Oscar PAULLIN. 





VIII. 
Tue New Navy, 1881-1897. 


Before the beginning of Garfield’s administration on March 4, 
1881, a strong sentiment in favor of a new navy was manifested 
in Congress. The naval appropriation bill of 1877, as it passed 
the House, provided for a commission of nine members to formu- 
late a progressive naval policy and to decide upon a shipbuilding 
program, but this provision was struck out by the Senate. In 
1878 the House Committee on Naval Affairs under the able leader- 
ship of Benjamin W. Harris, of Massachusetts, pointed out with 
much detail the lamentable weakness of the American fleet in 
comparison with European fleets, and recommended that “ immedi- 
ate and adequate measures be taken for the formation of a new 
and formidable navy.” In 1880 the same committee fully set 
forth the inefficiency of the several units composing the American 
fleet, and recommended the disposal of the old ships and obsolete 
materials and the establishment of a permanent construction 
fund for the building of new ships. Early in 1881 a measure 
which made provision for such a fund passed the House, but failed 
inthe Senate for want of time for its proper consideration. Dur- 
ing Hayes’s administration some of the leading members of the 
two principal political parties warmly advocated the improvement 
of the navy.™ 

Shortly after his inauguration President Garfield showed con- 
siderable interest in the building of a fleet of modern war vessels. 


™ Congressional Record, V, 1866; XIII, 111, 2960; House Rept., 45 C.2S., 
No. 662, 26; House Rept., 46C.25S., No. 160. 
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He believed that in this work his naval Secretary would find a 
great opportunity to distinguish himself. The act which has 
come to be regarded as the first step in the construction of the 
new navy was taken by Secretary Hunt on June 29, 1881, when he 
appointed the “ First Naval Advisory Board,” the chief purpose 
of which was to advise the Secretary of the Navy upon the tech- 
nical problems involved in the building of new ships. It was to 
report upon the “number of vessels that should now be built,” 
their class, size and displacement, the materials and methods of 
their construction, and their engines, armament and equipment. 
Upon these and similar technical questions a wide difference of 
opinion existed at this time among naval officers. Hunt wished 
to resolve these differences, to determine upon a specific ship- 
building program, and to fortify his recommendations to Con- 
gress by a unanimity of naval advice. 

The “ First Naval Advisory Board ” was composed of one rear- 
admiral, one commodore, one captain, three commanders, three 
lieutenants, three engineers and three naval constructors. Of its 
fifteen members, nine were of the line, and six of the staff of the 
navy. A majority of its members had not reached the higher 
ranks of the service. Hunt believed that those officers who were 
to command and manage the new ships, and perhaps fight them, 
should have the largest share in determining their character. He 
probably feared that the recommendations of older men might 
prove too conservative, or possibly reactionary. According to 
Hunt all the members of the board were officers of “ recognized 
ability, experience and attainments.” Its president, Rear Admiral 
John Rodgers, was one of the best-equipped officers in the service. 
Commanders R. D. Evans and A. S. Crowninshield, whose names 
are now familiar, were also members. The engineers were repre- 
sented by Isherwood, Loring and Manning; and the naval con- 
structors, by Lenthail, Wilson and Hichborn. Isherwood and Len- 
thall were veteran members of their corps, and had rendered con- 
spicuous service as chiefs of bureaus during the Civil War. 

The board held its sessions in Washington from July 11 to 
November 7, 1881, on which latter date it reported to Secretary 
Hunt. As its members failed to agree at all points, majority and 
minority reports were submitted. These showed the usual cleay- 
age of opinion between the line and the staff. The majority report 
was signed by all the officers of the line and two of the staff. The 
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minority report was signed by the four remaining officers of the 
stafi—the three naval constructors and Chief Engineer Isher- 
wood. The majority of the board recommended the construction 
of 68 vessels at a total cost of $29,607,000—the value of some four 
or five battleships of recent date. In respect to types of construc- 
tion, the 68 ships were to be distributed as follows: 18. steel un- 
armored cruisers, 20 wooden unarmored cruisers, 5 steel rams, 
5 torpedo gunboats and 20 torpedo boats. The largest and fastest 
vessels were the steel unarmored cruisers. Two of these were to 
be first-rate steel, double-decked, unarmored cruisers, each having 
a displacement of about 5873 tons, an average sea-speed of 15 
knots, and a battery of 5 8-inch and 21 6-inch guns; the cost of 
each was to be $1,780,000. Of the remaining 16 steel unarmored 
cruisers, six were to have a speed of 14 knots, and ten a speed of 
13 knots. The majority did not recommend the construction of 
ironclads, although it recognized that such vessels would be 
needed in time of war. It recommended that all the ships should 
have full sail power, and that the “ fifteen-, fourteen-, and thirteen- 
knot classes of vessels should be ship-rigged, and the ten-knot 
class of vessels barquentine-rigged.” It proposed to build the 
ten-knot vessels of live-oak and yellow pine, and all the larger 
vessels of steel. The proposal in respect to steel was so radical 
that the majority felt called upon to give their reasons for favoring 
the use of this material. 

The minority disagreed with the majority upon various minor 
technicalities of naval construction. Some more important dif- 
ferences related to the construction of ironclads and the use of 
steel for the larger ships. The minority expressed the decided 
opinion that a ‘‘ modern navy must consist essentially of powerful 
ironclads ; and the constant tendency in their design has been to 
approximate them more and more to machines, and to depart 
farther and farther from ships of the unarmored types.” On this 
subject it was more progressive than the majority. The report 
of the minority respecting the use of steel, however, exhibited 
it in a less favorable light. It dissented from the views of the 
majority on this subject on the grounds that steel would cost more 
than iron, that for shipbuilding it was but little better than iron, 
and that it could not be made in the United States until a manu- 
factory was erected. These reports show very clearly the back- 
wardness and rudimentary state of naval construction in this 
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country in 1881, From them one can reckon how far we have 
advanced in this art during the last thirty years. The differences 
in, construction between the best ship recommended by the board 
and a battleship of recent date are truly remarkable.™ 

Secretary Hunt made the report of the First Naval Advisory 
Board a part of his annual report for 1881, and he recommended 
the views of the majority as being “ entitled to the entire approba- 
tion of Congress.” For the first time the subject of the new nayy 
was assigned a place in the annual reports of the Secretary of 
the Navy. Hunt gave it precedence over all other subjects. In 
the opening paragraph of his report, he vigorously set forth the 
naval needs of the country: “ The condition of the navy impera- 
tively demands the prompt and earnest attention of Congress. 
Unless.some action be had in its behalf it must soon dwindle into 
insignificance. From such a state it would be difficult to revive 
it into efficiency without dangerous delay and enormous expense, 
Emergencies may at any moment arise which would render its aid 
indispensable to the protection of the lives and property of our 
citizens abroad and at home, and even to our existence as a 
nation.” 

Hunt closed a glowing appeal to Congress to come to the rescue 
of a,languishing and neglected navy in the following words: 
“ Whether it be as a means of self-protection to the long line of 
cities and harbors upon our coasts, or to guard our commerce on 
the high seas; or to insure our citizens sojourning in foreign lands 
and their property and persons against outrage; or to take and 
keep our proper place among nations; or to maintain the senti- 
ment of patriotism connected with our navy, and with the mem- 
ories of its departed heroes; or to reap the advantages of the 
researches and labors of its officers in the further progress of 
advanced science ; it becomes the duty of Congress to see to it that 
the navy of the United States should not be left to perish through 
inanition, but should be restored to a condition of usefulness in 
which it may upon occasion be so expanded as to become the ready 
means of protection at home or of active and aggressive warfare 
in the ports and waters of an enemy.” 

With these words of Hunt, President Arthur was in complete 
agreement. In his first annual message, that of December, 1881, 


™ Ann. Rept: of Sec. of N., 1881, pp. 27-81. 
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he strongly urged upon Congress his “ conviction that every con- 
sideration of national safety, economy and honor imperatively 
demands a thorough rehabilitation of our navy’; and he recom- 
mended liberal appropriations for the reconstruction of the fleet. 
Arthur’s emphatic words are in striking contrast to the perfunctory 
references to the navy of President Hayes.” 

In January, 1882, the House Committee on Naval Affairs, hav- 
ing before it for its instruction its own previous reports on the 
state of the navy and the recommendations of Secretary Hunt and 
the First Naval Advisory Board, again took up the subject of 
building a modern fleet. It called before it the leading officers 
of the navy and certain manufacturers of iron and steel, and 
obtained their advice upon the best modes of constructing ships of 
war and the kinds of materials and armament best adapted for 
naval purposes. On February 15 a conference, which was held 
in the office of Secretary Hunt, discussed the same subjects. The 
Secretary of the Navy, members of the two naval committees, 
members of the First Naval Advisory Board, and some of the 
leading naval officers were present. Hunt presided and the great- 
ést interest and harmony prevailed.“ Important addresses were 
made by Chairman Harris of the House Naval Committee, Ad- 
mitral Porter, Rear-Admiral John Rodgers, and Chief Engineer 
Isherwood. 

On March 8 Harris reported a bill to the House, which pro- 
vided for the construction of fifteen of the vessels recommended 
by the First Naval Advisory Board: Two 15-knot ships, four 14- 
knot ships, one steel ram, and eight torpedo boats. The total cost 
of the fifteen vessels was estimated at $10,000,000. The House 
Naval Committee, “ without hesitation or doubt,” recommended 
the use of steel in their construction. The bill further provided for 
atemporary board of advice and survey, which was to advise the 
Secretary of the Navy in regard to all technical matters relating 
to the construction of the new ships.™ 

Harris was unable to bring his measure to a discussion or a 
vote, and he therefore dropped it. His next move was to graft 
some of its features on the naval appropriation bill. On July 1 


™ Ann. Rept. of Sec. of N., 1881, 3-6; Richardson, Messages and Papers, 
VII, 51. 


™ House Rept., 47 C.1S., No. 653. 
“Congressional Record, XIII, 1719; House Rept., 47C.1S., No, 653. 
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he proposed to amend the latter by inserting in it a provision for 
the construction of five new ships. After consulting with the 
leaders of his party and more accurately ascertaining the senti- 
ment of the House respecting the improvement of the navy, he 
reduced his proposal to two new ships. An amendment to this 
effect was accordingly inserted in the bill. The provision of his 
measure of March 8 providing for a board of advice and survey 
was also included in it. The naval appropriation bill, containing 
these provisions, became a law on August 5, 1882." 

As respects naval legislation, this epoch-making act is the 
dividing-line between the old steam navy and the new navy, It 
is a turning-point in the history of American naval construction, 
It provided for two new steam cruising vessels of war of the 
highest attainable speed. The larger of the two cruisers was to 
have a displacement of from 5000 to 6000 tons; and the smaller 
from 4300 to 4700 tons. They were to be built of steel of domestic 
manufacture, and were to be equiped with “full sail power and 
full steam power.” The Secretary of the Navy was authorized to 
appoint a Naval Advisory Board consisting of seven members— 
five naval officers and two civilians—to advise and assist the Sec- 
retary in building and arming the new ships. In case the board 
deemed it advisable, the Secretary was to use “ interior deflective 


steel armor.” The board was authorized to report on the wisdom - 


and expediency of completing the construction of the five monitors 
—Miantonomoh, Monadnock, Puritan, Amphitrite and Terror— 
which had been commenced by Secretary Robeson and had been 
stopped in 1877. For the building of the new ships and the “ re- 
pairing” of the old the act appropriated $3,350,000. It also 
contained most noteworthy provisions in respect to a limitation 
of the cost of repairs, and in respect to the navy yards and the 
personnel of the navy. These will be considered in their appro- 
priate connections.” 

Soon after the passage of the act of August 5, 1882, Secretary 
Chandler advertised for plans for the two cruisers, and in the 
fall of 1882 he selected the members of the “ Second Naval Ad- 
visory Board.” Only one of the members chosen, Lieutenant 
Edward W. Very, had served on the advisory board appointed by 
Hunt. Commodore R. W. Shufeldt was the president of the new 


*® Congressional Record, XIII, 5560, 5647. 
U.S. Statutes at Large, XXII, 291-203. 
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board. Chandler with difficulty found two civilians of “ estab- 
lished reputation and standing as experts in naval or marine con- 
struction,” such was the low state of these arts in this country. 
He finally chose Mr. Henry Steers, a ship architect, and Mr. Miers 
Coryell, a marine engineer. The board was organized on Novem- 
ber 13, 1882. Its secretary was Assistant Naval Constructor 
Francis T. Bowles, who had recently returned from the Royal 
Naval College in England, where he had received advanced in- 
struction in naval architecture. It at once took up the work of 
providing a shipbuilding program for 1883. On November 21 it 
recommended that two 13-knot ships, one steel ram, and one dis- 
patch boat be constructed, and that the five monitors be com- 
pleted. It was opposed to the building of as large a vessel as the 
first cruiser authorized by the act of August 5. Chandler agreed 
with the conclusions of the board, and Congress decided to follow 
most of them.” 

On March 3, 1883, Congress appropriated $1,300,000 towards 
the construction of four new vessels: the smaller steel cruiser 
authorized by the act of August 5, 1882, two additional steel 
cruisers of from 2500 to 3000 tons displacement, and one dis- 
patch boat. The building of the larger cruiser authorized at 
the previous session of Congress was abandoned. One million 
dollars was appropriated for the completion of the five monitors. 
On July 3, 1883, contracts for the construction of the four new 
vessels were awarded to John Roach, of New York City, a 
noted shipbuilder in his day, and he soon commenced work 
upon the vessels. The first keel of the new navy, that of the 
dispatch boat Dolphin, was laid on October 15, 1883, at Ches- 
ter, Pennsylvania, and this ship was launched on April 12, 1884. 
She was designed for a displacement of 1500 tons, a sea-speed 
of 15 knots, and.an armament of one 6-inch breech-loading 
tiled gun and of secondary batteries. The largest of the four 
vessels was the Chicago. She was to have a displacement of 
4500 tons and a speed of 14 knots. Each of the two other 
cruisers, the Atlanta and Boston, were to have a displacement 
of 3000 tons, and a sea-speed of 13 knots. When completed the 
total cost of these four vessels was $4,269,000, considerably less 
than the present cost of a first-class battleship.” 


™ Ann. Rept. of Sec. of N., 1882, pp. 22-23, 154-155; House Ex. Doc., 
47C.25S., No. 28. 
®U. S. Statutes at Large, XXII, 476-477. 
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Measured by recent achievements in naval construction, these 
first vessels of the new navy appear small, weak, slow-moving and 
ineffective. At the time, they represented three main types of 
unarmored warships. It was recognized that they were not 
adapted for heavy offensive warfare, but chiefly for “ general 
national service upon the high seas.” Naturally, in the unsettled 
state of naval science then existing, a considerable difference of 
opinion arose as to whether the best types had been chosen. After 
the work of construction was begun the ships were severely 
criticised. Admiral Porter maintained that they were too small, 
and were deficient in sail power. Much fault was found with their 
sheathing, machinery, speed, and construction. These censures 
so unsettled the public confidence in the new vessels and in the 
judgment of the Navy Department, that Secretary Chandler felt 
called upon to reply to them, and the Senate Naval Committee 
made a special investigation of the designs of the new ships. The 
committee approved of the work of the Secretary and his sub- 
ordinates, and reported that “ nothing has appeared to show that 
the confidence of the Navy Department and of the Advisory 
Board in the success of these vessels is misplaced.” ™ 

Secretary Whitney’s sharp criticism of the designs and con- 
struction of the new ships was not calculated to restore public 
confidence. He declared that the Dolphin was a pleasure boat 
rather than a ship of war, and he considered the other three vessels 
defective in construction and deficient in speed. He said that 
the Department had acted hastily in preparing the designs and in 
making the contracts. On the completion of the Dolphin early 
in 1885, Whitney at first refused to accept her because of defects 
in her construction and her failure to develop the stipulated steam- 
power. Long negotiations between the Department and her 
builder, John Roach, ensued. Finally Whitney accepted the 
Dolphin conditionally. While involved in his dispute with the 
Secretary of the Navy, Roach failed in business and made an 
assignment. The Department thereupon took over the construc- 
tion of the ships Chicago, Boston, and Atlanta, and after long 
delays completed them. While Whitney’s criticisms were based 
upon obvious defects, they nevertheless seem quite excessive in 
the light of the excellent services the first four vessels of the new 
navy have rendered, both in peace and in war. The friends of 


™ Ann. Rept. of Sec. of N., 1884, pp. 2-8. 
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Roach blamed the Secretary of the Navy for the shipbuilder’s 
failure in business,” 

The shipbuilding program for 1884, according to the recom- 
mendations of Secretary Chandler and the Second Naval Advisory 
Board, called for the construction of seven additional unarmored 
cruisers at a cost of about $7,450,000. The Senate passed a bill 
authorizing the construction of several new ships, but the House, 
under the leadership of Samuel J. Randall, of Pennsylvania, op- 
posed this measure and all others increasing the fleet. No addi- 
tions to the navy were made in 1884. With this exception, new 
ships were authorized every year from 1882 to 1897. An act 
passed on March 3, 1885, provided for the construction of four 
additional vessels. The new heading, “Increase of the Navy,” 
became a regular feature of the annual naval appropriation bill. 

The amount of new tonnage authorized each year varied con- 
siderably. The new tonnage provided for under Chandler 
amounted to 23,076 tons; under Whitney, to 67,183 tons; under 
Tracy, to 70,831 tons; and under Herbert, to 67,984 tons: Under 
Chandler, 1882-1885, the authorizations consisted of five unar- 
mored cruisers and three gunboats ; under Whitney, 1885-18809, of 
two battleships of the second class, one armored cruiser, one 
armored harbor-defense vessel, nine unarmored cruisers, four 
gunboats, one practice vessel, one ram, one dynamite-gun cruiser, 
and one torpedo boat; under Tracy, 1889-1893, of four first-class 
battleships, one armored cruiser, two unarmored cruisers, one 
torpedo boat, one submarine torpedo boat, and three gunboats; 
and under Herbert, 1893-1897, of five first-class battleships, 19 
torpedo boats, one submarine boat, six gunboats, and one training 
ship. After much discussion of the merits of the monitors, the 
five ships of this class, whose construction had been commenced 
by Robeson, were in 1886 and 1887 ordered to be completed. 
Counting these five monitors, the total number of ships in the 
new navy on March 4, 1897, completed, under construction, or 
authorized, was 78. 

A study of the types of these vessels reveals some well-marked 
developments in naval construction during the years 1882-1897. 
The first armored vessels were authorized under Whitney in 1886. 
These were the second-class battleships, Maine and Texas, and the 


™ Ann. Rept. of Sec. of N., 1885, XIX-XXV. 
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armored cruiser New York. The displacement of the Texas was 
6315 tons. Under Tracy in 1889 the first first-class battleships, 
the Jndiana, Massachusetts and Oregon, were ordered. The dis- 
placement of each of these ships was 10,288 tons. The largest 
battleship of the date of 1896, the Wisconsin, had a displacement 
of 11,653 tons. The displacement of the Chicago, the largest 
vessel authorized in 1883, was 5000 tons. The speed of the un- 
armored cruisers of the date of 1883 was from I5 to 18 knots; 
and of 1889-1890, from 19 to 23 knots, Under Herbert the con- 
struction of torpedo boats was for the first time commenced in 
earnest. Some of these attained a speed of 30 knots. The first 
submarine was ordered in 1893. In 1895 a submarine of the 
Holland type was contracted for. Armored harbor-defense ves- 
sels, or monitors and gunboats, types dating from the period of the 
Civil War, maintained a place in the new navy. The develop- 
ments in naval construction from 1883 to 1897 in the United States 
were from small to large ships, from unarmored to armored ves- 
sels, and from ships of moderate to ships of high speed. The 
number of types of vessels increased. As the ships became larger, 
their armament became more powerful, and their cost of construc- 
tion greater. The cost of the Massachusetts, including her arma- 
ment, was $6,047,000.™ 

The general policy of the Department was to build the new 
vessels at private shipyards. Of the 73 new vessels authorized 
from 1882 to 1897, only four were constructed at the navy yards. 
These were the second-class battleships Maine and Texas and the 
two protected cruisers Cincinnati and Raleigh. Each of the two 
methods of construction has its advantages and disadvantages. 
The evidence seems to show that vessels can be built cheaper at the 
private yards, but that better vessels are constructed at the govern- 
ment yards. The policy of employing private builders encourages 
the shipbuilding industry and tends to increase and strengthen the 
mercantile marine. On the other hand, it weakens the navy yards, 
and renders them less able to perform their work in time of war. 


The next contracts after the first ones, those of 1883, were not 


let until 1887. Whitney insisted that ample time should be 
allowed for fully preparing all the plans and specifications. Among 
the new contractors were William Cramp and Sons, of Phila- 
delphia, and the Union Iron Works of San Francisco, two of the 
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most famous and efficient builders of the new navy. Of the three 
first battleships, the Cramps built the Jndiana and Massachusetts, 
and the Union Iron Works the Oregon. These three vessels, to- 
' gether with the battleship Jowa authorized in 1892, were the nu- 
cleus of the “ battleship fleet,’ and were the chief reliance of the 
navy during the war of 1898. They especially distinguished 
themselves at the battle of Santiago. The memorable cruise of 
the Oregon from the Pacific around Cape Horn to the Atlantic 
coast will not soon be forgotten. 

Some information contained in an address of the great ship- 
builder, Charles H. Cramp, shows plainly the wonderful advance 
in naval construction made between the war of 1861-1865 and 
that of 1898. The first vessel that the Cramps built for the navy 
was the New Jronsides, completed in 1862; and the last before the 
Spanish-American War was the battleship Jowa. Each ship 
represented the most advanced type of its day. The New Jron- 
sides had one machine—her main engine—involving two steam 
cylinders; the Jowa had 71 machines involving 137 steam cy!- 
inders. The guns of the New Jronsides were worked, the ammu- 
nition hoisted, the ship steered, the engines started and reversed, 
and the boats lowered, by hand. The ship was lighted by oil 
lamps, and ventilated, when at all, by natural air currents. In the 
lowa it “‘ may almost be said that nothing is done by hand except 
the opening and closing of throttles and pressing of electric but- 
tons. Her guns are loaded, trained, and fired, her ammunition 
hoisted, her turrets turned, her torpedoes—mechanisms in them- 
selves—are tubed and ejected, the ship steered, her boats hoisted 
out and in, the interior lighted and ventilated, the great search- 
light operated, and even orders transmitted from bridge or con- 
ning-tower to all parts, by mechanical appliances.” ™ 

In building the first vessels of the new navy, not a few difficul- 
ties and embarrassments were encountered in obtaining suitable 
materials. During the Civil War the United States had con- 
structed her own ships, armor and guns, and they were of the 
most-approved types of that period. Since 1865 great advances 
had been made in the construction of ships and armament, and 
with these this country had not kept pace, since she had per- 
mitted her navy to decay. Among the most important improve- 
ments, were the substitution of steel for wrought-iron armor, and 


™C. H. Cramp, Necessity of Experience to Efficiency, 3-5. 
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of steel, built-up, breech-loading rifles for cast-iron, muzzle- 
loading, smooth-bore guns. In 1883 steel forgings for the engine 
shafts and large guns, modern armor-plate, and the best machine 
and rapid-fire guns were not manufactured in the United States, 
The fabrication of high-grade mild-steel plates was a new and 
undeveloped industry in this country. 

At the very beginning of the work of rebuilding the fleet, it was 
recognized that the United States must not be dependent upon 
foreign countries for any of the materials of naval construction, 
and most especially for gun-forgings and armor-plate. Secretary 
Chandler early recommended that steps be taken to domesticate 
the manufacture of forgings and armor. In April, 1883, the Gun 
Foundry Board, consisting of army and navy officers, was ap- 
pointed. Its president was Rear-Admiral Edward Simpson. It 
thoroughly investigated the manufacture of heavy ordnance for 
the army and the navy, and made an elaborate report in Febru- 
ary, 1884. It visited the factories of arms in England, France 
and Russia, and would have inspected Krupp’s establishment in 
Germany, could it have obtained permission. The board recom- 
mended that the government of the United States should encour- 
age domestic manufacturers to establish foundries for the making 
of steel gun-forgings, and that the government itself should 
establish two gun factories, one for the army and the other for 
the navy. The private foundries were to supply the public 
factories with the required gun-forgings. The board further 
recommended that the naval factory should be located at the 
Washington navy yard. Meantime, while these questions were 
being agitated and decided, Secretary Chandler imported from 
England both gun-forgings and armor-plate.™ 

Soon after entering the Department, Secretary Whitney took 
up the subject of domesticating the manufacture of these essential 
articles, and as a preliminary step he stopped their importation. 
In 1886 the subject was reported upon by the Endicott Board on 
Fortifications and Other Defences composed of army and navy 
officers, and by two special committees of Congress, one of the 
House and the other of the Senate. The board and the committees 
made reports which greatly elucidated the problems involved. 
They agreed that substantial encouragement should be given to 
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domestic manufacturers. This was to take the form of binding the 
government to purchase large quantities of gun-forgings and 
armor-plate—some $35,000,000 worth. Congress naturally hesi- 
tated to authorize so large an expenditure of money. Meanwhile, 
Whitney undertook to interest the steel manufacturers in the 
subject. In the summer of 1886 he consolidated in one advertise- 
ment all the requirements for gun-forgings and armor-plate for 
the ships of war then authorized, stipulating that these articles 
should be of domestic manufacture and should be delivered within 
two and one-half years, a time deemed sufficient to erect the nec- 
essary manufactories and to fabricate the articles. He opened up 
correspondence with the principal steel-makers of the United 
States. As a result of his efforts, he received bids from four 
companies to supply all or a part of the required forgings and 
armor; and in April, 1887, he contracted with the Bethlehem Iron 
Company, of South Bethlehem, Pennsylvania, to furnish all the 
requirements of the vessels then authorized, for the sum of 
$4,462,000. Congress had already, on March 3, seconded Whit- 
ney’s efforts by appropriating $4,000,000 for armor-plate and gun- 
steel of domestic manufacture. The fabrication of the articles 
in the United States was thus assured. 

During this same period Whitney effected the establishment of 
a naval gun factory under the management of the Navy Depart- 
ment. For this purpose Congress, on August 3, 1886, appropri- 
ated $1,000,000. In the same year Whitney transferred the 
Washington navy yard, the site chosen for the factory, to the 
Bureau of Ordnance, which was to have charge of the new estab- 
lishment. In the spring of 1887 the conversion of the old forge 
and anchor shop of this yard into a gun shop for the manufacture 
of 6-inch and 8-inch guns was begun. The construction of a large 
new gun shop was soon undertaken, and modern tools and ma- 
chinery were installed. Year by year the Naval Gun Factory has 
added to its facilities until it has become one of the best and 
largest manufactories of heavy naval guns in the world... Within 
five years after its establishment it was making cannon with cali- 
bets varying from 4 to 13 inches. In 1882 there was not 

one high-powered gun in the navy, and only 87 guns that were 
worth retaining. In December, 1896, Secretary Herbert reported 
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that 196 cannon were under construction, and that during the past 
four years 213 cannon had been completed. The guns which were 
being built were rifled, built-up, forged-steel guns. They con- 
sisted of several parts, which were assembled and machined into 
one solid mass of steel.” 

The domestication of the manufacture of gun-forgings and ar- 
mor-plate and the founding of the Naval Gun Factory were among 
the most noteworthy achievements of Whitney’s administration. 
A third event of a similar sort was the establishment in the United 
States of a manufactory of Hotchkiss arms. The Hotchkiss 
Ordnance Company of Paris made machine and rapid-fire guns 
of the most-approved types. The Navy Department had been 
importing these guns for the secondary batteries of its ships. On 
Whitney’s refusing to buy them unless they were made in the 
United States, the Hotchkiss company saw fit to erect a branch 
manufactory in this country.“ The only foreign articles which 
the Secretary of the Navy was willing to import were drawings 
and designs of the latest ships and machinery. He resisted a 
strong influence in Congress to give to English builders a part 
of the work of constructing our marine engines. For his domesti- 
cation of these various naval industries he deserves unstinted 
praise. 

Whitney’s contract with the Bethlehem Iron Company called 
for the first delivery of armor by February, 1890. The work of 
installing the necessary machinery proved more difficult than was 
anticipated, and the first substantial deliveries were not made until 
1892. Embarrassed by these delays, Secretary Tracy made efforts 
to obtain a second source of supply, and in November, 1890, he 
entered into a contract with Carnegie, Phipps and Company, steel 
manufacturers of Pittsburgh, for 5900 tons of armor-plate. The 
second company pushed its work most vigorously, and by Decem- 
ber, 1891, it had delivered 150 tons of nickel-steel armor. Mean- 
time, a second source of gun-forgings, the Midvale Steel Company 
of Philadelphia, had been established. It made its first delivery in 
September, 1890. 

During Tracy’s administration the Navy Department exhibited 


much enterprise in testing various kinds of armor. In the history - 


** Ann. Rept. of Sec. of N., 1882, p. 7; 1887, p. 235; 1806, p. 25. 
*" Ann. Rept. of Sec. of N., 1887, IV-V. 
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of the development of this article, some of these tests are justly 
famous. In 1890, at the Annapolis proving-grounds, three kinds 
of armor were tried, the English compound armor, Le Creusot all- 
steel armor, and a sample of nickel-steel armor of French manu- 
facture. The superiority of the plates made of nickel-steel was 
most conclusively demonstrated, and the Department at once 
decided to use this armor in preference to all other kinds. Con- 
gress rose to the occasion and immediately appropriated $1,000,000 
for the purchase of steel. ‘‘ The Annapolis trials of 1890,” accord- 
ing to Secretary Tracy, “ may be said to have stripped off, in five 
shots, half the protection of the armored fleet of Great Britain, 
and of most of the fleets of the world.” 

In the same year, 1890, some other interesting tests of armor 
were made at Annapolis. These showed that a surface-hardened 
steel-plate possessed a remarkable resistance to perforation. The 
process of hardening the surface of the steel was named from its 
inventor the “ Harvey process,” and armor so treated came to be 
known as “ Harveyed” armor. From 1890 to 1892 the Depart- 
ment was testing and improving this armor, and by the end of 1892 
it had demonstrated that the Harveyed nickel-steel plates were 
superior to all others. The Harvey process, or one similar thereto, 
was adopted by all the great naval powers. The trials and develop- 
ments of armor-plate made by the Department from 1889 to 1893 
were among the signal events of Tracy’s administration, and in 
fespect to the science of armor, they placed the United States in 
the foremost ranks among the naval powers.” 

In 1889 the navy had no automobile torpedoes. Tracy intro- 
duced them by contracting for 100 18-inch Whitehead automobile 
torpedoes, the most successful torpedoes in use, and he domesti- 
cated their manufacture. Tracy also introduced into the navy 
heavy rapid-fire guns of 4-inch, 5-inch and 6-inch calibers. Dur- 
ing his administration the Department began the manufacture of 
asmokeless gunpowder of a better variety than any hitherto made, 
and also of certain high explosives which could be safely used in 
shells fired from high-powered guns. These improved articles 
were developed at the Naval Torpedo Station at Newport. Tracy 
also began the fabrication of gun-cotton in large quantities, and he 


™ Ann. Rept. of Sec. of N., 1890, p. 19; 1801, p. 11; 1802, p. 15. 
“Ann. Rept. of Sec. of N., 1891, pp. 11-13; 1802, pp. 16-19. 
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domesticated the manufacture of armor-piercing projectiles, a 
most important industry.” , 

The Department’s manufactories of guns, ammunition, explo- 
sives and projectiles were in charge of the Bureau of Ordance, 
This bureau also inspected articles of a similar sort made by pri- 
vate firms—torpedoes, rapid-fire and machine guns, gun-carriages, 
gunpowder, shot; shells and projectiles. The principal private 
manufactories of these articles were located in the New England 
and Middle States. The principal public establishments were the 
gun factory at Washington, the torpedo station and the torpedo 
school at Newport, and the naval proving-grounds at Annapolis 
and Indianhead. In 1890 and 1891 the bureau purchased new 
proving-grounds, which were at once ample in area and conven- 
ient to the Naval Gun Factory at Washington. They were situ- 
ated 26 miles below Washington, on the Potomac, at Indianhead, 
Maryland, and contained 881 acres. The new grounds were 
rapidly improved, and were made ready for the testing of guns, 
fuses, projectiles and gunpowders. In 1892 the old proving: 
grounds at Annapolis were abandoned for the new site. During 
the same year the Bureau of Ordnance acquired 315 acres of land 
at Lake Denmark, New Jersey, for a naval gunpowder depot. In 
1896 a tract of land was obtained near Portsmouth, Virginia, for 
the Saint Julien naval magazine, and 25 acres were added to the 
site of the naval magazine at Fort Mifflin, Pennsylvania.” The 
work of the Bureau of Ordance was greatly increased by the 
rebuilding of the fleet and by the remarkable improvements being 
made in the science of naval ordnance. Since its establishment 
this has been one of the most efficient of the naval bureaus, and 
has been served by most able and expert officers. 

By the latter part of Tracy’s administration most of the em- 
barrassments caused by the inexperience of the United States in 
modern naval construction and by the necessity of establishing 
new naval industries had been removed, and the reconstruction of 
the navy was greatly accelerated. The slowness with which the 
work at first proceeded is plainly shown by the dates of the com- 
missioning of the first four vessels, authorized in 1882 and 1883. 

The Dolphin. was commissioned in December, 1885, Atlanta im 
1886, Boston in 1887, and Chicago in April, 1889. Under Chand- 


™ Ann. Rept. of Sec. of N., 1891, p. 15; 1802, p. 6. 
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ler, no new vessels were commissioned. Under Whitney three 
yessels of an aggregate tonnage of 7863 tons were commissioned, 
under Tracy 19 vessels of 54,832 tons, and under Herbert 22 ves- 
sels of 177,184 tons. 

As the new ships were added to the navy, the old ones dis- 
appeared from it. A very important provision of the act of 
August 5, 1882, forbade the repairing of any ship, the expense of 
which exceeded 30 per cent of the cost of a new ship of the same 
size and of like materials. The permissible cost of repairs was 
shortly reduced to 20, and later to 10 per cent. The act of 1882 
also provided that a board of naval officers should regularly in- 
spect the ships of the navy and condemn those that were unfit for 
service. This act put an end to the expensive policy of repairing 
or rebuilding old and worthless vessels of obsolete types. In 1882 
two inspection boards condemned 44 ships, almost one-third of the 
entire number borne upon the Navy List at that time, and recom- 
mended that they should be broken up or sold. In 1893, of the old 
wooden ships, only nine remained in active service. Secretary 
Herbert believed that all of these would be retired within the next 
three years, except the Hartford and Kearsarge, which were 
specially exempted for sentimental or patriotic reasons from the 
operation of the clause limiting the cost of repairs. In 1896 
several of the old vessels were still used as training, school, or 
feceiving ships, or by the naval militia. 

An occasion illustrative of the disposition of the worn-out hulks 
of the navy, was the opening of bids at the Navy Department in 
Washington on September 24, 1883, received in response to an 
advertisement for the sale of 21 old ships. The total cost of these 
ttlics of a bygone age was $15,380,000. They sold for $308,273. 
Most of them antedated the Civil War. One of them was the 74- 
gun ship New Orleans, whose construction had been commenced 
at Sacketts Harbor during the War of 1812. For many years she 
lad remained upon the stocks, and was now rotten and almost 
worthless for any purpose. She was sheltered by a ship-house, 
which, having been injured by a gale of wind, was, in 1879, pro- 
nounced valueless. In anticipation of a possible war with Great 
Britain, in which neither the New Orleans nor the ship-house 
tould have been of any appreciable service, they were carefully 
guarded for 68 years at a cost to the Department of some $50,000— 
afine illustration of the inertia and waste of governments, The 
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New Orleans sold for $427. Another of these old ships was the 
Ohio, built in 1820. We are informed that on the occasion of the 
opening of the bids, the Secretary’s office had the “ appearance 
of an auction shop. The majority of those present were the bid- 
ders themselves, though a naval officer occasionally strolled in to 
see what some favorite old hulk was selling for, and a dozen or so 
newspaper men loitered around on the desks and window-sills, 
taking notes as each bid was opened and read aloud by Chief 
Clerk Hogg. Fully two hours was occupied in opening and 
recording the proposals. The prices offered exceeded what was 
expected. Mr. Chandler stood behind his desk apparently occupied 
with business, but when a bid was read that reached much above 
the appraised value, he would glance around at the bidders, and 
by a nod of the head signify his assent.’”’™ 

The building of the new navy had no large effect upon the 
annual naval appropriations until 1888, when they reached their 
high-water mark during Whitney’s administration, $26,000,000. 
For 1881, when no new vessels were being built, the sum appro- 
priated was $14,000,000. By 1887 it had advanced to $16,000,000. 
From 1889 to 1891, it varied from $20,000,000 to $24,000,000. In 
1892, it reached its highest point during the periods 1881-1897, 
$32,000,000. The financial depression may in part account for 
the fall to $22,000,000 in 1894. In 1897 it had risen to $31,000,000. 
The average sum carried by the naval appropriation bills from 
1881 to 1897 was $21,000,000, a strikingly small figure when one 
recollects that the annual naval expenditures during Robeson’s 
administration, 1869-1877, exceeded it.™ 

Under Secretary Tracy the fixing of a shipbuilding program for 
a term of years assumed importance. According to one of his 
recommendations the future navy should consist of 100 vessels— 
20 battleships, 20 coast-defense vessels, and 60 cruisers. To bring 
the fleet up to this point would necessitate the annual expenditure 
of $9,000,000 for fifteen years. The McCann Policy Board which 
Tracy appointed in July, 1889, recommended the expenditure of 
more than twice that amount. Its program called for 18 first-class, 
12 second-class, and 5 third-class battleships, 10 rams, 9 thin- 
armored cruisers, 15 protected cruisers, 15 torpedo cruisers, 8 
minor vessels, and 100 torpedo boats. It estimated that these 


“° Army and Navy Journal, XXI, 177. 
** Congressional Record, XXVIII, 4567. 
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192 vessels would cost $282,000,000. Its recommendations were 
regarded as extravagant by both the Secretary of the Navy and 
Congress.” 


IX. 
NavaL EsTABLISHMENTS, OFFICERS AND SEAMEN, 1881-1897. 


The noteworthy act of August 5, 1882, contained some im- 
portant legislation respecting navy yards.” It provided that, in 
case the money which it appropriated should prove insufficient for 
the maintenance of all the yards, the Secretary of the Navy should 
close those which could be best dispensed with; and it authorized 
the appointment of a commission of three men—one line officer, 
one staff officer, and one civilian—to report upon the navy yards 
and determine whether any of them should be sold. At this time 
the United States owned nine navy yards situated at the following 
places on the Atlantic, Gulf and Pacific coasts: Portsmouth, 
Boston, New London, New York, League Island, Washington, 
Norfolk, Pensacola and Mare Island. Naval stations were main- 
fained at Newport, Annapolis, Port Royal, Key West, New Or- 
leans and Sacketts Harbor. The total cost of the improvements, 
tepairs and sites of the nine navy yards from 1798 to 1882 was 
$54,000,000. About the year 1882 the annual expenditures of the 
navy yards were $4,500,000. On November 16, 1882, the total 
number of officers employed at them (excluding the New London 
yard which at this time was wholly undeveloped) was 326; en- 
listed men and marines, 2501 ; civilian employees, 4462 ; total num- 
ber of men of all classes, 7289. At this time no vessels were being 
constructed, and only seven were being repaired. Secretary 
Chandler firmly believed that more capital was invested in the 
yards, more money was annually spent for their maintenance, 
aid more men were employed in them than were required by the 
existing or prospective wants of the naval service. He therefore 
determined to make such reductions in their number and the cost 
of their maintenance as the circumstances seemed to warrant.” 

On October 9, Chandler appointed the commission authorized 
bythe act of August 5, 1882. Its members were Commodore S. B. 


™Sen. Ex. Doc., 51 C.1S., No. 43. 
"U.S. Statutes at Large, XXII, 289-290. 
"Ann. Rept. of Sec. of N., 1882, 10-12. 
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Luce, president, Chief Engineer C. H. Loring, and A. B. Mullett, and 
sometime supervising architect of the treasury. The report of this agen 
commission laid the foundations for the policy respecting navy tary 
yards that was pursued for the next fifteen years. It visited the struc 
chief establishments of the navy, and made a thorough investiga- and 
tion of their condition. It recommended that the establishments The 
at New York, Norfolk and Mare Island be retained as first-class supp 
yards; that those at Pensacola, League Island and New London oppo 
should be closed, and that the Washington yard should be used then 
for manufacturing purposes only. The members of the com- catri 
mission differed as to the proper disposition to be made of the out t 
establishments at Portsmouth and Boston. Two members rec- neede 
ommended the closing of the Portsmouth yard. Only one mem- to su 
ber was in favor of continuing the Boston yard in full operation.” tion.” 
In 1883 Chandler put in force many of the recommendations of In 
the commission. He doubtless would have gone farther than he } ney 1 
did, had he had the support of his chiefs of bureaus. He closed or rei 
the Pensacola, League Island and New London yards. At the erenc 
Boston yard, he discontinued the construction and repair of ships, far te 
but continued the ropewalk and manufactory of sails. He reduced accou 
considerably the operations of the Portsmouth yard, but permitted tinue 
there the repairing of wooden ships. He decreased the total num- manu 
ber of men employed at the several yards by about 1000. anav: 
In respect to the reformation of the administration of the yards, Th 
Chandler was less successful in enforcing the views of the Luce wae 
commission, which recommended a “ reorganization and concen- The i 
tration of the mechanical departments in every navy yard, so that emplo 
there shall be but one shop in each for the performance of the iiice 1 
same class of work.” It is recollected that the shops, property were 
and employees of the yards had been divided among the naval 1857-1 
bureaus. Each bureau at Washington had in each yard its own appeai 
representatives, employees and storehouses, and even its own small 
power-station. A navy yard was described at this time as con- 1888 
sisting of a “ number of separate and comparatively independent New 
establishments, little principalities as it were, each owing allegiance the re 
to its own sovereign, the chief of the bureau to which it belongs.” much 
Chandler said that the principal defects in the administration of isms, 
the yards arose from the excessive division of labor, responsibility 

* An 
8 Ann. Rept. of Sec. of N., 1883, pp. 15, 107. lh 
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and executive power, and from the combination under one man- 
agement of a manufactory of ships and naval supplies and a “ mili- 
tary post.” These could be remedied by concentrating the con- 
struction, repair and equipment of ships under one technical head, 
and by separating this work from that of the “ military post.” 
The changes recommended by the Luce commission had his hearty 
support, and he issued orders putting them into operation, but the 
opposition of his bureau chiefs and other persons interested in 
the maintenance of the old system prevented his orders from being 
carried out. Convinced that he could not reform the yards with- 
out the assistance of Congress, he asked that body to pass the 
needed legislation, but failed to obtain it. The yards continued 
to suffer from an excessive decentralization of their administra- 
tion.” 

In concentrating the work and management of the yards, Whit- 
ney was a little more successful than Chandler. He introduced 
of reintroduced the system of general storekeepers, to which ref- 
erence has already been made in a previous chapter. This went 
far towards centralizing the making of purchases, the keeping of 
accounts, and the care and preservation of stores. Whitney con- 
tinued this policy of concentration by making the Boston yard a 
manufactory of articles of equipment, and the Washington yard 
anaval gun factory. 

The reforms~of the navy yards effected by Tracy and Herbert 
were along different lines from those of Chandler and Whitney. 
The influence of politics and favoritism in the selection of the 
employees of the yards had been the bane of their administration 
since the days of Andrew Jackson. At times these sinister powers 
were extraordinarily potent, as for instance, under Toucey in 
1857-1861 and Robeson in 1869-1877. At other times they 
appeared to subside somewhat, but they were always in no 
small degree operative. During the presidential campaign of 
1888 more than 1000 men were temporarily employed at the 
New York navy yard for political purposes.” Under Tracy 
the repair and construction of the ships of the new navy assumed 
much importance. Since these vessels were complicated mechan- 
isms, intelligent and skilful artisans were needed even to repair 


“Ann. Rept. of Sec. of N., 1883, pp. 17, 107; 1884, pp. 16-19; Congres- 
sional Record, X VII, 5833-5834. 
“Fourteenth Rept. of U. S. Civil Service Commission, 180. 
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them. In the days of the old navy, a political appointee, who could 
perchance bore and mortise in wood, might be of some service, 
But under the new conditions some technical skill was required 
of the workmen. Political bosses could no longer be permitted to 
name the employees of the yards. 

As a preliminary to the introduction of a system of selection 
based upon merit, Tracy in April, 1891, dismissed all the foremen 
of the yards. To assist him in filling the vacancies he had thus 
created, he appointed a board of practical men for each yard, 
These boards chose for foremen the very best mechanics, after 
they had proved their abilities by practical tests. Next, Tracy 
established in each yard an employment board composed of the 
heads of departments and their assistants. Its duty was to classify 
all applicants for positions according to their trades. When the 
head of one of the mechanical departments of a yard desired to 
fill vacancies, he made a requisition on the employment board, 
which sent him a list of names taken in the order in which the men 
had applied. On receiving these names, the head of the depart- 
ment gave the men a trial, and selected for permanent employ- 
ment those who proved capable.” 

Tracy put the new system into operation in the face of much 
opposition from the politicians, and from others who were in- 
terested in maintaining the old system. The presidential campaign 
of 1892 was the first in many years, in which the navy yards had 
not been manipulated for partisan purposes. It is said that no work- 
men were employed during this year otherwise than in accordance 
with Tracy’s rules. The commandant at New York was of the 
opinion that the new system of appointment effected a reduction 
of 25 per cent in the cost of the work of his yard. Secretary Her- 
bert continued Tracy’s system and improved it. Plausible com- 
plaints, however, were made from time to time that Herbert did 
not operate it fairly. He maintained that these were groundless. 
Herbert, however, conceived that an equal division of the em- 
ployees of the yards between the Democrats and the Republicans 
would be advantageous, and he permitted Tracy’s rules to be 
operated so as to bring about gradually a rough equalization be- 
tween the two parties. Probably under both Tracy and Herbert 
politics and favoritism played some part in manipulating the rules. 


2 Ann. Rept. of Sec. of N., 1891, pp. 49-51. 
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The spirit of the old system still survived. A long step towards 
the establishment of a fair and just system, however, had been 
taken. Another extension of the principles of civil service was 
made by President Cleveland, when on May 6, 1896, he placed all 
the clerks, messengers and watchmen of the navy yards within the 
classified service, and directed that in the future all appointments 
to these offices should be made through the Civil Service Com- 
mission.” 

The improvement of the navy yards and dry docks from 1881 
to 1897 by no means kept pace with the construction of new ships. 
The condition of those yards which Chandler closed inevitably 
became worse. During Whitney and Tracy’s administration 
modern tools and machinery adapted to the construction and re- 
pair of the new ships were installed at Norfolk, New York and 
Mare Island. Much pressure was brought to bear to obtain the 
fitting out of other yards in the same manner, but it was success- 
fully resisted. Under Tracy and Herbert the expenditures for 
yards and docks were considerably increased, and in view of the 
large number of modern vessels of war that were being placed in 
commission a still more liberal policy could have been followed 
with advantage to the navy. In 1889 a navy board recommended 
a scheme of development for the League Island yard involving 
the expenditure of $14,000,000, and about the same time another 
board proposed to expend $8,000,000 in improving the New York 
yard. The Navy Department, although favorable to the adop- 
tion of a more liberal policy in respect to these establishments, did 
not accept the extensive plans of the boards.” 

Between 1889 and 1897 several new docks, considerably larger 
than the old ones, were completed. The new docks, however, 
were generally too small to accommodate the larger battleships, 
and in 1897 the docking facilities for these vessels were entirely 
inadequate. Two new graving docks, one of concrete and the 
other of wood, were constructed at the New York yard; the 
former was completed in 1890, and the latter in 1897. The dimen- 
sions of the wood dock were as follows: Length, 669 feet ; breadth, 
151 feet; and depth over sill, 29 feet. At the time of its com- 
pletion it was the largest dock in the United States. In 1889 


™ Ann. Rept. of Sec. of N., 1892, pp. 49-53; 1803, pp. 51-52; 1804, pp. 38- 
39; 1806, pp. 45-48. 
"Ann. Rept. of Sec. of N.; 1880, p. 28. 
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a wood graving dock for the Norfolk yard was completed, and in 
1891 a new wood and concrete dock was ready for use at League 
Island. The granite dock which was begun at Mare Island 
in 1872 was not finished until 1891. Its cost was $2,772,000. 
In 1883 37 acres of land was purchased for $5000 for the naval 
station at Port Royal, South Carolina, and a large timber dry dock 
was completed there in 1895. It was, however, barely commodious 
enough to admit the new battleship J/ndiana, which was repaired 
at Port Royal in March, 1896, the first vessel of her class to be 
docked in the United States.™ 

With the development of the commerce of the United States 
in the Pacific Ocean and with the growth of Washington and 
Oregon, the sentiment in Congress in favor of the establishment 
of a dry dock and navy yard on the Northwest Coast increased. 
The Pacific squadron had considerable need for a repair shop in 
this region, the most northerly ports of which are some 1000 
miles from the Mare Island navy yard near San Francisco. In 
1888 Congress authorized the appointment of a commission to 
select a site for a navy yard and docks on the Northwest Coast. 
It was duly organized, with Captain A. T. Mahan, the well-known 
naval historian and strategist, as its president. It visited various 
sites on the coast of Washington and Oregon, and in September, 
1889, made an elaborate report, in which it decided in favor of 
Port Turner on Puget Sound. The commission said, however, 
that a suitable site might be found on Lake Washington, a body of 
water lying back of Seattle, provided a navigable canal could be 
constructed connecting the lake with the sound.™ 

The Department was not satisfied with this report. Moreover, 
those who were interested in other sites wished to reopen the 
subject. Congress therefore authorized the appointment of a 
second commission. This was chosen by President Harrison on 
September 6, 1890. It was composed, according to law, of two 
naval officers, two army officers, and two civilians. Its president 
was Captain T. O. Selfridge, and its two civilian members were 
Ex-Senator T. C. Platt, of New York, and Ex-Secretary of the 
Navy R. W. Thompson, of Indiana. After paying a visit to the 
Northwest Coast, this commission came to the same conclusion 


** Congressional Record, XXVIII, 3254; XX XIX, 3497. 
* Ann. Rept. of Sec. of N., 1880, pp. 30-31. 
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as the former one, and recommended that the proposed dockyard 
be located at Point Turner in the estuary of Port Orchard on 
Puget Sound. In March, 1891, the Department detailed Lieuten- 
ant A. B. Wyckoff to select and purchase a body of land on Port 
Orchard, not exceeding 200 acres. Wyckoff chose a tract con- 
sisting of 191 acres, which he bought for $10,312. He was made 
the first commandant of the “ Puget Sound Naval Station.’”’ In 
1892 the construction of a large dry dock of wood and masonry, 
650 feet in length, was commenced, and in 1896 it was completed 
at a cost of $633,000." 

The closing of the Pensacola yard by Chandler in 1883 again 
opened the question as to the proper site of a navy yard on the 
Gulf coast. New Orleans was not slow to present her claims and 
qualifications. At various times since the acquisition of Louisiana 
in 1803, the Navy Department had maintained a naval station 
at or near that city. Some years before the Civil War, the De- 
partment had come into the possession of a naval reservation, con- 
taining 23 acres, and located at Algiers opposite New Orleans on 
the Mississippi. In the eighties it maintained here a small naval 
station. In 1888 Congress authorized the appointment of a com- 
mission to report “as to the most desirable location on or near the 
coast of the Gulf of Mexico and the south Atlantic coast for navy 
yards and dry docks.” The president of the commission was 
Commodore W. P. McCann. After visiting Key West, Tampa, 
Pensacola, Mount Vernon, Mobile and New Orleans, it made a 
report in the fall of 1889, in which it recommended the establish- 
ment of a navy yard at Algiers. The claims of this location were 
now pressed unremittingly on Congress by New Orleans and 
Louisiana. The people of Florida, and especially of Pensacola, 
were naturally much dissatisfied with this report.” 

Congress, doubtless glad of an opportunity to postpone its final 
decision, concluded to reopen the question of locating a yard in 
the South, and authorized the appointment of a second commission. 
This was selected by President Harrison on November 22, 1890. 
Its president was Captain F. M. Bunce. After going over the 
same ground the Bunce commission came to the same conclusions 
as its predecessor, and recommended Algiers. Congress appar- 


™Sen. Ex. Doc., 51 C.2S., No. 24; Ann. Rept. of Sec. of N., 18900, p. 36; 
1892, p. 105. 
“Ann. Rept. of Sec. of N., 1880, p. 20. 
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ently was not particularly desirous of establishing a dockyard wh 
at this point. It did, however, appropriate some money to en- Th 
large the site of the naval reservation. In October, 1894, the De ne¢ 
partment purchased 47 acres of land adjoining its holdings at apf 
Algiers. In 1895 the chief of the Bureau of Yards and Docks hac 
asked for an appropriation of $100,000 with which to commence bui 
the construction of a dry dock at the New Orleans naval station, iou 
estimated to cost $1,250,000, but nothing more was done at this rev 
time towards making the proposed improvement.” ser 
Secretary Chandler manifested considerable interest in the tho 
establishment of foreign coaling stations, but neither he nor his im 
immediate successors were able to increase their number. In 1883 intt 
the navy had coaling stations at Honolulu, Tutuila in the Samoan out 
Islands, and Pichilingue in Lower California, and the Mononga- ope 
hela, which had a capacity for 1000 tons of coal, was being fitted as at \ 
a storeship for Callao, Peru. Chandler recommended that these Bef 
coaling stations be placed upon a firm basis, and that additional clas 
stations be established in Hayti, Curacao, Brazil, the Straits of sole 
Magellan, Central America, the Isthmus of Panama, Madagascar, met 
Liberia, the island of Fernando Po and Korea, but nothing came I 
of his recommendation. In 1889, however, Congress appropri- ing’ 
ated $100,000 to establish permanently a naval station on the lect 
shores of the bay of Pago Pago, Tutuila. In the summer of that and 
year Rear-Admiral L. A. Kimberly, in pursuance of orders from app 
the Department, made a careful survey of the harbor of Pago get 
Pago, and selected a tract containing 121 acres as a site for a naval sub 
station. In 1891 and 1892 the Department, aided by the American exp 
consul at Apia, purchased the land. The negotiations were quite logi 
tedious, since the titles to the land were held, in accordance with som 
the customs of Samoa, by families and not by individuals.” the 
Until after the Spanish-American War of 1898, the naval estab- Obs 
lishments outside of the States were few and unimportant. As hh 
we have seen, there were but few foreign coaling stations. Marine in N 
barracks were established at Sitka, Alaska, in 1891-1892, and a for 
naval hospital at Yokohama in 1872. ariz 
During the period of naval decadence following the Civil War thei: 
the naval hospital service suffered exceedingly. Its buildings, wer 
0 
*6 House Ex. Doc., 52C.1S., No. 79; Ann. Rept. of Sec. of N., 1895, * 
< Ann, Rept. of Sec. of N., 1883, p. 32; 1803, pp. IOI-103. ol 
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which were of an antiquated style, became worn and dilapidated. 
Their appliances and interior fittings were not adapted to the 
needs of modern surgery and sanitary science. In 1874 Congress 
appropriated only $5000 for their repair and improvement. This 
had to suffice for seven large hospitals, two smaller ones, a large 
building at New York used for a naval laboratory, and the var- 
jous grounds connected with these establishments. With the 
revival of interest in the navy, the condition of the naval medical 
service slowly improved. Some of the larger hospitals were 
thoroughly renovated, and fitted out in accordance with the latest 
improvements in medical science. New surgical appliances were 
introduced. In 1896 all the hospitals were supplied with complete 
outfits of bacteriological and chemical supplies and with aseptic 
operating rooms and furniture. In 1887 a hospital was erected 
at Widow’s Island, Maine, for the treatment of infectious diseases. 
Before it was ready for use improvements in the treatment of this 
class of diseases and in the construction of ships rendered it ob- 
solete. In 1894 the Bureau of Medicine and Surgery recom- 
mended that it be sold.” 

In 1883 the Bureau of Medicine and Surgery founded in Wash- 
ington the Museum of Hygiene. Its primary purpose was to col- 
lect information relating to the “ hygiene of civil life, private life, 
and naval life.” It made a large collection of articles, plans and 
appliances illustrative of hygiene and sanitation, and brought to- 
gether in its library many books dealing with these and kindred 
subjects. Soon after it was founded it established an important 
experimental laboratory for the investigation of chemical, physio- 
logical, biological and bacteriological problems, and it has made 
some valuable investigations for the Navy Department. In 1894 
the museum was removed to permanent quarters in the Old Naval 
Observatory, in northwest Washington. 

In 1893 Secretary Herbert established at the naval laboratory 
in New York a department of medical and professional instruction 
for the assistant surgeons of the navy. Its purpose was to famili- 
arize these young men with their new duties immediately after 
their entrance into the service. The instructors of the school 
were drawn from the surgeons of the naval hospital, naval lab- 
oratory and medical examining board at New York. The course 
of instruction, which was to continue for a period of not less 


® Ann. Rept. of Sec. of N., 1804, p. 633; 1806, pp. 568, 576. 
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than three months, embraced various subjects relating to the phys- Z 
ical, medical and surgical sciences, and to the routine and pro- : 
fessional duties of naval surgeons. The establishment of this 
school was in keeping with the general movement which was now a 


in progress to provide the navy with a more highly trained and 
efficient personnel.™ , 
A most noteworthy event in naval education was the founding of ' 


the Naval War College in 1884. Some years previous, the estab- 2 
lishment of a post-graduate school for naval officers had been r 
advocated in the Proceepincs of the United States Naval Insti- ” 
tute, a high-class professional and technical quarterly published 
by the officers of the American navy, by Lieutenant-Commander . 
C. F. Goodrich who had presented in its pages an outline of the ss 
studies which he thought ought to be pursued at the proposed 
school. Secretary Chandler became interested in the subject, and a 
on May 3, 1884, he directed a naval board, consisting of Commo- a 
dore S. B. Luce, Commander W. T. Sampson, and Lieutenant- ” 
Commander C. F. Goodrich, to prepare an advanced course of 
studies for naval officers. On June 13 the board made a report . 
in which it recommended in most emphatic terms the establishment 
: fo 
of a post-graduate school of the navy. It also outlined a course y 
of instruction in the science and art of naval warfare and in 1 
international law and history. After a consideration of the ad- bb 
vantages offered by Washington, Annapolis, New York, New- oe 
port and Boston as a site for the school, it recommended Newport, 4 
e 


chiefly for the reason that the torpedo school was located there, 
but also because the Department possessed at Newport proper J. 


buildings and grounds. a 
On October 6, 1884, Chandler, by a general order, established ~- 
the Naval War College at Newport, Rhode Island. He placed the ms 
school under the general direction of the Bureau of Navigation, co 
and assigned for its use the principal building on Coasters Harbor all 
Island. According to Chandler’s order, the president of the col- In 
lege was to be a naval officer not below the grade of commander, ch 
who was to be assisted in the performance of his duties by a Sc 
faculty. The president and the members of the faculty were to wl 
constitute an academic board, over which the president was to 
preside. The board was to meet regularly once a month, and also . 





"4 Ann. Rept. of Sec. of N., 1893, p. 565. 
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on the call of the president, and it was to prepare a course of in- 
struction. Commodore Stephen B. Luce was designated as the 
first president of the new college.” 

Soon after the college was established Captain A. T. Mahan 
was ordered to prepare to give instruction in naval history and 
naval tactics, and Professor J. R. Soley was selected to conduct 
the courses in international law, and Paymaster R. W. Allen those 
in naval law and administration. The first session of the school 
was held in September, 1885, but it was not a complete success. 
Of the three instructors above mentioned, Professor Soley only 
was able to be present. President Luce invited several other naval 
officers to deliver courses of lectures, but they could not comply 
with his request, since the Department neglected to assign them to 
duty at the school. The only regular instructors at the first session 
were Professor Soley and Lieutenant Tasker H. Bliss, of the 
army. For some years a strong opposition or indifference to the 
college was manifested among the naval officers, many of whom 
did not sympathize with its aims and purposes, believing that the 
only necessary post-graduate school of the navy was the quarter- 
deck of a ship. Congress was not inclined to favor an institution 
founded without its consent by executive decree. In 1886 the 
House Naval Committee made a report adverse to the school. 
The first years of the Naval War College were unpropitious, and 
not until Secretary Herbert’s administration was its future assured. 

During its critical period the college was ably served by Presi- 
dents S. B. Luce, A. T. Mahan and H. C. Taylor, and Professor 
J. R. Soley. Its sessions were held in the summer or fall. In- 
struction was given largely by lectures. In January, 18809, the 
college was united with the torpedo station on Goat Island, and 
its management became somewhat complicated. In 1894 the war 
college, naval training station, torpedo school and torpedo station, 
all located at Newport, were consolidated under one command. 
In 1890 and 1891 the school was closed. In September, 1892, 
chiefly through the efforts of Assistant Secretary of the Navy 
Soley, it was reopened. It now occupied a part of a new building, 
which had been erected for the war college and the torpedo school 


*8 ProceepINGs of U. S. Naval Inst., V, 316, 323-344; Sen. Ex. Doc., 
48C.2S., No. 68; General Orders of Navy Dept., No. 325. 
*8 Ann. Rept. of Sec. of N., 1885, pp. 96-103. 











1498 A Har Century or Navat ADMINISTRATION. 
on Coasters Harbor Island at a cost of $100,000. This was a hand- 
some structure of granite, 210 feet long and 48 feet broad. ai 
Under Herbert the scope of the college’s work was consider- th 
ably broadened. In 1894 a permanent staff of officers began the . | 
study of problems relating to coast defense, naval strategy and L 
international law. Previous to this time the assignment of the - 
members of the faculty to duty at Newport had been temporary, os 
The college now came to emphasize the solution of war problems. 
. ‘ ” these 
It began to perform some of the duties of a “ general staff ” of the estin 
navy. It prepared war plans, war charts and other data relating te 
to the solution of strategical and tactical questions. This valu- a 
able information was either filed at the Office of Naval Intelligence ; 
. > . , tive | 
in Washington, or in the archives of the college at Newport. For Frot 
the elucidation of various disputed points in naval science, war d 
games or exercises were employed. The work of the college was al 
favorably commented upon by foreign naval experts.” 
. ‘ the : 
During the period 1881-1897 the naval personnel underwent no 
transformation or improvement similar to that of the fleet. The a 
stagnation which began soon after the Civil War continued to ows 
exist. Many circumstances rendered the service discouraging to the | 
the officers. Their pay and emoluments remained stationary. The This 
age at which they reached the higher ranks advanced. The rate of , 
promotion decreased. In regard to these subjects, every corps in = 
the navy was dissatisfied. Bills of all sorts in behalf of this or that =“ 
corps were introduced in Congress. Organizations of officers . 
were formed to further desired legislation. The differences be- “6S 
tween the line and the staff, and especially between the line and “es 
the engineers, became more acute. Since it was a period of peace, re 
few cpportunities for important service at sea were presented to 
the officers. The paucity of ships in commission relating to the il 
number of officers in the navy tended to lower the importance of ie 
sea-service, and to elevate shore-duty at its expense. The all- =e 
absorbing work of rebuilding the fleet had the same tendency. cc 
Service on board the obsolete and antiquated hulks of the old " 
navy was not attractive. The junior line officers had especial , 
causes for discouragement. Their promotions were few. Their 
duties aboard ship were often petty and irksome, and, according 3 
to their notion, degrading. This condition resulted by reason of - 








4 Ann. Rept. of Sec. of N., 1894, p. 28; 1805, XLI. a: 
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the excessive number of line officers assigned to ships at this time. 
On shore the junior officers were often given mere routine, clerical 
and nominal duties, better fitted for school-boys than for ambitious, 
energetic sailor-men. They complained without avail of the 
smothering, stunting processes to which their intellects were 
subjected.” 

There was, however, a brighter side to the naval service during 
these years. The reconstruction of the fleet afforded many inter- 
esting tasks to an ever-increasing number of officers. There were 
materials of all sorts to be inspected, questions of naval con- 
struction and naval policy to be determined, and new administra- 
tive duties in the Department and the navy yards to be performed. 
From 1890 to 1897 many new ships were placed in commission, 
and service on board of them was most desirable and attractive. 
These well-equipped vessels, perfect in every detail, the equal of 
the ships of European navies, aroused the pride of officers and 
seamen and renewed their professional zeal. They were the har- 
bingers of promised improvements in the naval personnel. Under 
the régime of the new navy, the officers took additional interest in 
the literature of their profession, which was now rapidly growing. 
This was fostered by the work or publications of the Naval Intel- 
ligence Office, Naval War Records Office, Naval War College 
and Library of the Navy Department. The circulation of service 
periodicals was expanding. The officers of the navy contributed 
many valuable and highly creditable articles to their professional 
organ, the ProcrEpiINGs of the United States Naval Institute. 
Their desire to prepare themselves for the increasing and more 
exacting demands of their profession may be seen in their found- 
ing of the Naval War College. In the eighties fleet drills were 
inuugurated, and under Secretary Tracy the Squadron of Evolu- 
tion was organized. This latter carried out programs of fleet 
exercises and maneuvers, of target and small-arms practice, of 
landing drills and engagements and of torpedo attacks. 

The remarkable improvements in the naval arts and sciences, 
and more specifically the important advances in naval construc- 
tion and armament, gave a decided impetus to the development of 
specialties in the naval profession. For many years the division 


™ ProcerpIncs of U. S. Naval Inst., V, 349; IX, 155; XVI, 482; Army 
and Navy Journal, XXVII, 813, XXVIII, 326-327. 





| 
i 
i 





Rd taa inarae oat eee eee 











1500 A Harr Century or Navat ADMINISTRATION, 


of naval officers into line officers, naval constructors, surgeons, 
paymasters, chaplains, civil engineers and steam engineers had 
existed. The tendency of the new conditions was to specialize the 
work of the line officers. To the general professional knowledge 
required of an executive on shipboard, they added the special 
knowledge of some small department of naval science. Among 
the officers of the line there now arose torpedoists, artillerists, 
strategists, naval administrators, electrical experts, steam engi- 
neers, ordnance experts of various kinds, compass experts, nautical 
surveyors and hydrographers. Of course not all the officers ac- 
quired a specialty, but the tendency was to do so. Most of these 
specialties are of a mechanical or engineering character. Indeed, 
naval science tends to become, in large part, a branch of applied 
mechanics and engineering. The modern vessel of war is a float- 
ing machine, and requires a new type of officer and seaman. 

The act of August 5, 1882, was by far the most important meas- 
ure relating to naval officers that was passed by Congress during 
the period 1881-1897. When Chandler became Secretary of the 
Navy in 1882, the disproportion between the number of ships in 
commission, 31, and the number of officers in the navy, 1817, was 
absurdly great. That is, there were 59 officers to each ship, or one 
to every five seamen. Almost one-half of the officers were as- 
signed to duties on shore. Since the number of graduates of the 
Naval Academy was in excess of the number of vacancies in the 
service, the number of line officers was gradually increasing. 
The act of August 5, 1882, both reduced the number of officers 
in the navy and limited the number of appointments that could be 
made from the graduates of the academy. It provided that no 
promotions should be made in the principal staff corps until the 
medical corps should be reduced 10, the pay corps 30, and the 
engineer corps 100 numbers ; and that only one-half the vacancies 
above the grade of midshipman should be filled by promotion until 
there was effected a reduction of 4 rear-admirals, 15 commodores, 
5 captains, 5 commanders, 6 lieutenant-commanders, 30 lieuten- 
ants, 25 masters and 25 ensigns. This law effected, by a gradual 
process, a total reduction of 255 officers. It further provided that 
no appointments to the navy of graduates of the Naval Academy 
should be made, except to fill vacancies.” 

*# Ann. Rept. of Sec. of N., 1882, pp. 7-9; Proceepines of U. S. Naval 


Inst., V, 360; IX, 155; Army and Navy Journal, XX, 192; U. S. Statutes 
at Large, XXII, 285-287. 
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The enactment of this measure was vigorously opposed by the 
officers of the navy. It, however, had the cordial support of Sec- 
retary Chandler and Ex-Secretary Robeson, the latter having 
charge of it in the House, where it elicited a lengthy and heated 
discussion. The Senate made but few changes in it, although 
several senators tried to have it modified in the interest of the 
officers adversely affected. While the measure reduced somewhat 
the expenditures for the naval personnel, whether upon the whole 
it was salutary is doubtful. For several years it lowered the rate 
of promotion, and it increased the age at which the line officers 
arrived at command rank. It also worked an injustice to those 
cadets who, having finished their studies at the academy, were 
serving their two years at sea when the measure was passed ; in 
respect to these young men it was retroactive. The error had been 
made, long before 1882, in admitting students to the Naval Acad- 
emy in excess of the navy’s needs. 

The act of August 5, 1882, also attempted to remedy the abuses 
connected with the assignment of officers to shore-duty. Not one 
of the least of the evils that accompanied the decline of the navy 
was the impetus that it gave to the production of “ landgoing ” 
oficers. To these sailor-men of the desk and office, as Captain 
Mahan has pointed out, the revolving-chair becomes more attrac- 
tive than the quarter-deck. 

From 1883 to 1897 various bills were introduced in Congress 
with a view to bettering the condition of the naval personnel. 
These dealt chiefly with the pay, rank, number and promotion of 
the officers of the several corps. Some of them attempted to recon- 
cile differences and remove inequalities existing between the corps. 
The engineers especially were dissatisfied, and various bills de- 
signed to increase their number or to grant them positive rank 
were urged upon the attention of Congress. The most important 
measures, however, were those whose purpose was to increase 
the number of promotions of the line officers and to bring them 
tocommand ranks at earlier ages. In 1891 Secretary Tracy ap- 
pointed a board of naval officers to “examine into and report 
tpon the present condition of stagnation in the promotion of line 
officers, and to recommend such measures as it might deem desir- 
able on the subject with a view to the increased efficiency of the 
navy.” Captain R. L. Pythian was the president of this board. 
Its report was especially valuable for its discussion of the causes 
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of the existing stagnation in naval promotions. The remedies 
which it proposed aroused much opposition. Under Secretary 
Herbert the growing evils in the condition of the naval personnel 
received increased attention, and he gave them much considera- 
tion. In 1894 a joint commission composed of the members of the 
two naval committees of Congress considered the complaints of 
the officers of the navy. All these efforts largely failed because 
of the lack of unanimity of opinion among the naval officers, and 
of the jealousy and strife between the different corps. Not until 


after the Spanish-American War was any important remedial leg- 


islation passed.” 

At sea the period 1881-1897 afforded the naval officers but few 
opportunities to achieve distinction. In the affair with Chile of 
1891-1892, caused by an attack of the Chilean rabble upon some 


seamen of the U. S. S. Baltimore, who went ashore at Valparaiso, 


Captain W. S. Schley and Commander Robley D. Evans attained 
considerable prominence. The preparations of the Navy Depart- 
ment for a war with this South American republic were much 
greater than were generally known. Emergency orders for extra 
work were given to the various navy yards, the merchant steamer 
Ohio was chartered for use as a floating machine shop, orders for 
materials of war were placed with private establishments, plans of 
operations in the South Pacific Ocean were mapped out, and an 
informal “ Naval Strategy Board” composed of the Assistant 
Secretary of the Navy, Captain A. T. Mahan and the officers of 
the Office of Naval Intelligencé began the consideration of stra- 
tegical problems.” After this affair had been peacefully settled, 
Commander R. D. Evans was placed in command of a small fleet, 
and was ordered to cruise in and about Bering Sea for the pur- 
pose of carrying out the convention of a modus vivendi with 
Great Britain respecting the capture of seals. From 1892 to 1894 
this undertaking was a rather important one. 

During the administration of President Arthur, several Arctic 
expeditions of the navy once more exhibited the enterprise, forti- 
tude and heroism of the American naval officer. On March 3, 
1881, Congress appropriated $175,000 for the prosecution of a 
search for the ship Jeannette, which had sailed for the Arctic 


*T Ann. Rept. of Sec. of N., 1801, pp. 38-43; 1803, 41-43; Sen. Miscl. 
Doc., 53 C.2S., No. 98. 
™* Army and Navy Journal, XXIX, 326, 396-307. 
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regions in the summer of 1879 under the command of Lieutenant- 
Commander George W. DeLong, and which was reported to be 
ost. On March 14 Secretary Hunt organized the Search Expedi- 
tion Board, of which Rear-Admiral John Rodgers was president. 
It was instrumental in fitting out two relief expeditions, which 
sailed during the summer of 1881. One of these, under the com- 
_ mand of Lieutenant Robert M. Berry, searched for the Jeannette 
inthe region of Siberia, Alaska and the Bering Sea; and the other, 
commanded by Commander George H. Wadleigh, visited Green- 
land, Iceland and the northern coasts of Norway. Wadleigh 
obtained no information concerning the missing ship, since it had 
never been within the region of his search. Berry, however, after 
losing his vessel and undergoing considerable hardships, effected 
aunion with a part of the survivors of the Jeannette under Chief 
Engineer Melville. In 1882 a search for the missing officers and 
men of the Jeannette was prosecuted by Lieutenants Giles B. Har- 
ber and W. H. Schuetze, and in 1883-1884 these officers recovered 
the bodies of DeLong and his companions. In the spring of 1884 
a relief expedition, under the command of Commander W. S. 
Schley, was sent to the Arctic regions to search for Lieutenant 
A. W. Greeley and his party of the ill-fated Lady Franklin Bay 
Expedition, and Schley succeeded in rescuing Greeley and several 
surviving companions. Such was their great extremity when found 
that they could have lived but a few hours longer. The dramatic 
suecess of Schley’s expedition has made it memorable in the annals 
of Arctic exploration.” 

During the administration of Tracy and Herbert, when many 
new ships were placed in commission, the need of seamen became 
urgent. Congress, however, was slow to increase their number, 
and the Department found it difficult to fully man the fleet. The 
authorized number of enlisted men and boys in the navy from 
181 to March 3, 1893, was 8250; and for the next three years, 
900. On June 10, 1896, the number was increased to 10,000; and 
on March 3, 1897, to 11,750.” The marine corps increased from 
about 1900 men in 1883 to about 2600 men in 1896. 

In 1891 a school of application for the marine corps was estab- 
lished at the Washington Marine Barracks. It gave professional 


*Ann. Rept. of Sec. of N., 1881, pp. 6-10; 1882, pp. 18-19; 1883, p. 22; 
1884, pp, 21-26. 
“Congressional Record, XXXVIII, 2721. 
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instruction to the commissioned and uncommissioned officers and 
the enlisted men of the corps. Its establishment was in line with 
the general policy of the Navy Department of developing a more 
highly-trained and efficient personnel. 

The new sailless ships of the navy, with their complicated steam 
and electrical machinery and their modern high-powered guns, 
demanded a new type of seaman—the sailor-mechanic. Whilea 
first-class seaman must now know the duties of the old-time sailor, 
he is also required to be, according to his position on shipboard, 
a mechanic, an artillerist, a torpedoist, an electrician, or a signal- 
man. He must have not only the habit of the sea, but also the 
habit of the ship’s machinery. He must understand “ battleship- 
seamanship.” The intricate and complicated mechanisms of the 
new ships require a higher grade of intelligence in the crew than 
did the simple sails and guns of the old navy. Better morals and 
a better education, a more careful and a more highly specialized 
training are demanded. An admiral of the English navy is the 
authority for the statement that a “ seaman of to-day must know 
as much as a lieutenant of forty years ago.” 

Under the new conditions the training of seamen became a sub- 
ject of great importance. It was much discussed in the professional 
periodicals and service journals, was treated of in prize essays, 
and was thoroughly considered by the Navy Department. In 
regard to the proper methods of training seamen, a difference of 
opinion among naval officers naturally arose. The principal point 
at issue was the relative amount of time and attention that should 
be paid to the seamanship of sailing ships and the seamanship 
of battleships, to the handling of sails and the handling of ma- 
chinery. The older and more conservative officers were likely to 
insist, as one of them did, that “as a mere method of training, 
nothing has yet been devised so good as cruising on board a sailing 
ship. It quickens the observation, stimulates the mind to the 
solution of new problems, and produces a habit of self-reliance in 
a well-developed physique. To pass a weather reef-earing in a 
gale of wind, with the topsail shaking and tugging and the ship 
rolling deeply, is an experience from which one emerges, for the 
first time, with a confidence in his powers that makes him practi- 
cally twice the man he was before.” Rear-Admiral Luce, one of the 
ablest of the older officers, said that the loss of the “ school of the 
topman,” consequent upon the want of a square-rig, would breed 

















= (OO Oe lr —<‘“ TH 











A Har Century oF NAvAL ADMINISTRATION. 1505 


a force of ‘“deckhands” instead of “sailors” ; and Admiral 
Porter agreed with him.™ 

On the other hand the younger officers of the navy were in- 
clined to emphasize the importance of changing the training of 
man-of-war’s men to meet the new conditions resulting from the 
transformation of the wooden sailing ship into a sailless floating 
battery of iron and steel. Lieutenant Richard Wainwright, one 
of the most brilliant and progressive of the younger men, con- 
ceived that Rear-Admiral Luce’s “school of the topman” was 
not the only means to enure a sailor to danger. “ He may confront 
it in boats under oars and sail, in bad weather and through surf. 
The ship of war must be allowed to follow out its lines of highest 
development, and the seamen must be trained to suit the develop- 
ment of the machine.” Ensign A. P. Niblack said that the “ hand- 
ling and fighting of a ship’s armament is the true modern bases 
of the education and training of our men. We give too much 
importance to the paint-pot, holy-stone, active-topman type of 
man.” ‘This issue in the navy over the proper training of sea- 
men reminds one of the discussions in civil life over the proper 
college cirriculum, in which the conservatives insist upon making 
Greek, Latin, mathematics and philosophy the backbone of the 
course, and the liberals maintain that these studies must yield a 
prominent place to the modern languages and literatures and phys- 
ical sciences. From the standpoint of the liberals, the question 
involved in both controversies is whether modern education should 
be adapted to modern needs. 

The system of training for apprentices that was developed in the 
navy during the 20 years following its establishment in 1875, was, 
in the main, based on the ideas of the conservative officers. It 
provided for: (1) A preliminary course at the Naval Training 
Station at Newport in the rudiments of the sailor’s calling; (2) 
one year’s service in a cruising training ship; (3).service on board 
aman-of-war in the general duties of his calling, until the appren- 
tice reached his majority; and (4) technical and special courses 
for enlisted seamen at the Naval Gun Factory at Washington and 
the Naval Torpedo Station at Newport. Boys upon entrance into 


"American Journal of Social Science, XXXIII, 33;' Proceepincs of 
U.S. Naval Inst., XVI, 370-377, 410-411; Army and Navy Journal, 
XXVIII, 124. 

"Army and Navy Journal, XXVIII, 124-125; Proceeptnes of U, S. 
Naval Inst., XVII, 32. 
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the naval service were to be between the ages of 14 and 17, andof 
sound frame and robust constitution. At Newport they were 
instructed in reading, writing, arithmetic, geography and history, 
and more especially in the arts of the sailor, such as knotting’ and 
splicing, heaving the log and the lead, reading the compass, reefing 
and furling sails, steering, rowing, sailing and signaling. They 
were also trained in the use of small arms, swords, pistols, rifles 
and great guns. After a six months’ preliminary course, they 
were drafted into the cruising training ships and sent to sea to 
learn the usages of sea-life and the practical duties of a sailor, 
At the end of this course, which lasted for a year, they were 
shipped upon regular men-of-war. Upon becoming of age, their 
apprenticeship came to an end, and they were permitted to enlist 
as seamen. The most skilful of those who re-enlisted were sent 
to the Naval Gun Factory, where they were given a 17 weeks’ 
course in the elementary use of tools and in the work of the car- 
penter’s shop, coppersmithery, erecting-shop for guns, blacksmith 
shop, machine shop and laboratory. On the completion of their 
instruction here the most proficient seamen were sent to the Naval 
Torpedo Station for a second course of 17 weeks, and were taught 
the art of diving, the elementary principles of electricity and the 
manufacture and use of torpedoes.™ 

One of the drawbacks of the apprentice system was its failure 
to instil in the apprentices a love of the sea or of the naval service. 
Upon reaching their majority, considerably more than one-half 
of the young men refused to re-enlist. Lieutenant W. F. Fullam 
said that 90 per cent of the apprentices left the navy. It should 
be said, however, that before leaving they gave the naval several 
years of valuable service, and that the apprentice system raised 
the standard of intelligence and morality of the enlisted men and 
increased the relative number of native Americans in the navy. 
In 1889, of the enlisted men of the navy, the foreign-born num- 
bered 4278, and the native-born 3668; in 1896, the foreign-born 
numbered 4400, and the native-born 5133. In the former year the 
enlisted force contained natives of 57 countries. More than 
per cent were born in Ireland. Every continent and many islands 
of the sea, and such remote countries as Syria, Iceland, Finland, 
Uruguay, Roumania, Tasmania, St. Helena and Turkey were 
represented.™ 


*3 American Journal of Social Science, 29-38. 4 
* Army and Navy Journal, XXVIII, 326-327; Congressional Record, 
XXI, 3156-3157; Sen. Doc., 54 C.1S., No. 252. 
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During Secretary Whitney’s administration an active interest 
inthe establishment of a naval reserve, or a naval militia, was 
faken by various cities on the Atlantic and Pacific coasts and on 
the Great Lakes. The idea was by no means a new one. Indeed, 
in 1805 President Jefferson consulted his Secretary of the Navy, 
Robert Smith, on a “ plan of a regular naval militia to be composed 
dfall our seafaring citizens, to enable us to man a fleet speedily by 
sipplying voluntary enlistments by calls on the militia”; and 
he drafted a bill providing for an organization of this sort.~ One 
ofthe first steps in the movement that finally resulted in the estab- 
jshment of a naval militia was taken on February 17, 1887, when 
Senator W. C. Whitthorne of Tennessee introduced a bill in the 
Senate to “‘ create a naval reserve of auxiliary cruisers, officers and 
men from the mercantile marine of the United States.” In 1888 
Whitthorne was sponsor for other bills on the same subject. His 
plan, in general, followed those of foreign naval reserves. In 1887 
the Navy Department prepared a scheme of organization for a 
taval militia, and Secretary Whitney in his annual report for 
that year favored the establishment of a naval militia on the plan 
ofthe land militia or national guard. 

The states now took up the subject, and acted more promptly 
than the national government. On May 17, 1888, the governor of 
Massachusetts approved an act establishing a naval battalion to 
be attached to the volunteer militia of that state. This was the 
pioneer measure. One of the leaders of the movement in Massa- 
thusetts was Lieutenant John C. Soley, a retired officer of the 
tavy and a resident of Boston. He and several friends, a number 
whom, like himself, were yachtsmen, prepared the measure that 
veame a law. Massachusetts did not complete her organization 
ttl March 25, 1890. In 1889 New York, Pennsylvania and 
Rhode Island passed laws similar to that of Massachusetts, and in 
80 these four organizations were perfected. In that year the 
Massachusetts battalion was drilled on board the receiving ship 
Wabash, and the New York battalion on board the receiving ship 
Minnesota.™ 

The year 1891 was a most important one in the growth of the 
moyement. On March 2 Congress appropriated $25,000 for arms 
ind equipment for the naval militia, and in June the Navy Depart- 


"Ford, Jefferson, VIII, 381, 403. 
™Laws and regulations relating to the naval militia, 5-6; Outing (maga- 
tie), XXII, 334, 436. 
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ment issued regulations governing the disbursement of this fund 
Additional naval battalions were organized in California, North 
Carolina and Texas; and the initial steps towards the formatigg 
of organizations in Maryland and Pennsylvania were taken, I 
July the naval battalions of Massachusetts, New York and Rhode 
Island were drilled on board the Squadron of Evolution, under th 
command of Commodore J. G. Walker. On October 1, 1891, the 
total number of men in the naval militia of the six states that had 
perfected their organizations was 1149. In 1896 the number of 
states having organizations had increased to 14, and the total 
number of men to 3339. During the summer of that year, sx 
naval militia officers attended lectures at the Naval War College, 
and 19 were instructed at the Naval Torpedo School. Many of 
the officers of the militia were ex-graduates of ex-students of the 
Naval Academy. On August 3, 1894, Congress passed an “att 
for the encouragement of the naval militia,’’ which authorized the 
Secretary of the Navy to loan to each state having an organi 
tion one of the old vessels of the navy, together with her apparel, 
charts, books and instruments of navigation, for the purpose of 
promoting drills and instruction.” 

Whitthorne’s bill of February 17, 1887, provided for a naval 
reserve of auxiliary vessels, officers and seamen. The laws of the 
states respecting the naval militia made no provision for auxiliary 
vessels. The federal government, in a fashion, now made such 
provision. An act of March 3, 1891, granted a subsidy for carty- 
ing the mails to such American vessels as held themselves in readi- 
ness for naval service in time of war and as had adapted their 
construction to the purposes of war. In 1892 an American registet 
was granted to certain foreign-built ships, and it was stipulated 
that under certain conditions these vessels might be used for naval 
purposes. In 1896 Congress appropriated $400,000 towards ptt 
viding the auxiliary cruisers with armaments. At this time the 
“auxiliary navy ” consisted of 29 vessels. Of these the largest 
were the New York, Paris, St. Louis. and St. Paul, ships that 
rendered most effective service in the Spanish-American Wat.” 


“7 T aws and regulations relating to the naval militia; Ann. Rept. of Sec. 
of N., 1896, p. 20; U. S. Statutes at Large, XXVIII, 210. 

8 LJ. S. Statutes at Large, XXVI, 830-832; XXVII, 27-28; XXIX, 385 
Congressional Record, XXVIII, 4458-4459. 
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A “WRINKLE” ON CHART SYMBOLS. 
By Captain G. W. Locan, U. S. Navy. 





For a number of years past the writer has employed in chart 
work certain uniform symbols which have proved so convenient 
that he feels justified in. recommending them to others. In the 
absence of such a system of symbols it is usually found necessary 
to indicate in writing, abreast each position plotted on the chart, 
the method by which the position was determined ; this takes time, 
needlessly disfigures the chart, and frequently covers space re- 
quired for other purposes. 

The symbols which, after considerable trial, seem to cover all 
needs are only three in number and are shown in the accompanying 
illustration. 


(a) (0) (c) 


The first, (a), consisting of a dot surrounded by a circle, is used 
indicate positions “ by observation.” These include fixes from 
tarings of terrestrial objects as well as from the intersection of 
ies of position derived from celestial bodies—in short, all 
accurately determined positions are thus indicated. 
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The second symbol, (b), consisting of a cross with arms inter- 
secting at the point of reference, is used to indicate positions “by 
dead reckoning.” 

The third, (c), consisting of a dot enclosed in a rectangle, is 
used to indicate a position depending upon one line of position 
only, the point of that line assumed as the most probable position 
of the ship being derived from dead reckoning or other inexact 
data. The rectangle is drawn with the line of position as the 
axis of its longer dimension and therefore indicates at a glance 
the direction in which the position is strong and the direction in 
which it is weak. 

Abreast each of these symbols should be written in concise form 
the hour and patent log reading, as *‘ Noon—76.5,” or “ 4.36 p. m. 
—52.8.” When the same chart is in continuous use for several 
days, the date may have to be entered abreast certain positions, 
but this may be omitted in most cases. 

It will be found that the eye soon becomes accustomed to read 
the symbols and interpret them as quickly as the spelled-out 
“ By obs.” and “ By D. R.” so frequently made use of. 

Since it would not be well for each man who works upon a 
chart to have a sign-language intelligible only to himself, the 
need for “ standardization” is as evident in this as in many other 
things. For the sake of uniformity, therefore, the adoption of the 


symbols here given is suggested, rather than the manufacture of. 


a new set, despite the ease with which the method might be varied 
or expanded in its details at the will of any individual who might 
adopt it. 

The writer claims no originality for this idea, as it finds appli- 
cation in plotting survey and similar work, and has no doubt 
been used by others in navigation. Its use in the latter field is, how- 
ever, so limited that it will be a “ wrinkle ” new to most navigators; 
and those who adopt it, it is confidently believed, will find it ex- 
peditious and otherwise advantageous in chart work. 
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THE MEASUREMENT OF A “BASE LINE” FOR A 
HYDROGRAPHIC SURVEY.” 


By LizuTENANT Francis A. L. Vosster, U.S. Navy. 
WITH SKETCHES BY 


Leo M. SaAMueEts, Topographic Draftsman, U.S. Navy. 





As officers of the navy are frequently called upon to make a 
survey of a harbor, or of an anchorage, and as the time allowed 
for this work may be quite limited, the following mode of pro- 
cedure in measuring a base line is submitted. It is hoped that it 
tay be useful as a guide to those who, through lack of experience 
in the field, would be obliged to consult numerous text-books in 
order to determine the best methods to pursue. 

No attempt has been made to advance any new theories. The 
following example is given as being illustrative of what appears 
to be the most practical way to measure the correct distance be- 
tween the two points marking the ends of a base line. 

There are, of course, many causes which will produce errors in 
the measurement of this distance; such as: “ Effect of wind,” 
“variation in temperature,” “ tape-supporting stakes improperly 
set,” “line not straight,” etc. While various text-books on sur- 
veying treat in a general way of methods of avoiding or eliminat- 
ing most of these errors, it is very difficult to form a clear idea of 
the whole procedure (even after having spent a great deal of 
time on the subject), because the small details are invariably left 
out by the authors. 

The following is a description, with sketches, of the measure- 
ment of the base’ line used in the survey of the harbor and the 
adjacent bay of Port au Prince, Hayti, season 1912-1913. This 
base line, on the Plains of Cul de Sac, is 9235 feet long, and the 
triangulation carried forward from it covers an area of about 460 











* Saag Geet el 


a 7 a 


Se san ag eae 


| 

k 
i 
4 
i 


1512 MEASUREMENT OF A “ Base LINE.” 


eR 


square miles. Below is shown the order in which the work was 
taken up. 


1. Location of base line—Minimum angles in expanding tri- 
angulation. 

. Building base line signals. 

. Center marks and centering signals. 

Clearing base line. 

Running line between base signals. 

Setting the measuring stakes. 

. Setting the supporting stakes. 

Aligning supports between measuring stakes. 

Assembling instruments, tools, etc., wind shield. 

Detail of officers and men. 

Measurement of base line. 
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(1) Location——Almost an ideal place for the base line was 
found near the water’s edge. The land here is nearly level. About 
three-fourths of the line runs over mud flats, the remainder over 
higher ground, sparsely wooded. The approximate length and 


| 

i the azimuth of the line were determined upon after considering 
ia the following points: The extent of the whole triangulation, the 
i. location of the main signals and the minimum angle of all main 


triangles during expansion from the base. No main triangle 
should contain an angle of less than thirty degrees. 


‘ (2) Base Line Signals—The next step in the work was the 
erection of the base signals. This was done before the center 
ie marks were put down, for it is always easier and more accurate 


to place a center mark under a signal than it is to plumb and center 
a signal over a center mark. Two things must be kept in mind 
most especially when building the base signals. First, the legs of 
the tripods must be secured in such a way (by stakes or shoes) 
that the signals will not settle out of plumb; second, the masts of 
the signals must stand perpendicular. 

(3) Center Marks.—These were made the most permanent 
marks in the whole triangulation. The softness of the ground 
made it necessary to dig holes about 18 inches square, and 3 feet 
deep, in which five 2” x 3” piles were driver, thus forming a 
solid foundation for the cement center marks. Figure 1 shows 
details of construction. The point formed by the cross lines on 
top of the brass rods (see “ top view,” figure 1) which mark the 
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extremities of the base line, were centered accurately under the 


center of the masts of the signals by means of two transits (see 














FIG.'2 
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figure 2, “ Projecting center intersection”). These were set up 
with their lines of sight approximately at right angles to each 
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other, and passing through the center of the mast. Four stakes, 
each about 18 inches from the approximate center, were then 
driven—two in each line of sight. In the exact line of sight tacks 
were driven in the tops of stakes, as in sketch, and then sail thread 
was stretched between the tacks so as to form a.cross (see figure 
2, “Determining center location”). The center rod was then 
cemented in place with its center directly under the cross thread, 
and under the center of the signalmast (see figure 1, and “ Center 
rod,” figure 2). When two transits are not available, the center- 
ing referred to above may be accomplished in the same manner 
with one transit by shifting its position. 

(4) Clearing the Base Line—Sometimes it is not possible to 
see one base signal from the other before any clearing is done. 
This was the case here. On account of intervening trees the line 
could not be established accurately enough to begin clearing away 
the brush. Consequently a line of stakes was set by occupying 
the top of one base signal with a sextant and observing the angle 
between a lighthouse (which could be seen from the ground) and 
the other base signal, which could be seen over the tree-tops. A 
transit was now set up over the center mark with its zero on the 
lighthouse. The sextant angle was then turned off on the transit 
and the stakes set in the line of sight. Having thus established 
the line, the trees, brush, high stumps, trash, and over-hanging 
branches were ~*-ared away on either side of the line for a distance 
of about six feet. 

(5) Running a Straight Line Between Base Signals—Ordi- 
narily this is a simple operation. Nevertheless, in the present case, 
a great deal of difficulty was experienced before the line was 
established. This was on account of the mirage, which caused the 
signals not only to appear very much distorted, but actually to 
appear to be off to one side or the other from their true posi- 
tions, depending upon the direction of the wind. The result was 
that the line was not straight when run during the heat of the day. 
This difficulty was overcome by running the line in the early morn- 
ing, before the sun had caused these heat waves to rise from the 
ground. 

(6) Setting the Measuring Stakes——These stakes (2” x 3” x 5’ 
pine) were driven into the ground about 3 feet, the distance be- 
tween stakes being from one to three inches in excess of 300 feet. 
They were lined up and kept perpendicular during the process of 
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driving by means of a transit. All measuring stakes were braced 
(see figure 3). The point on each stake to which all tape meas- 
urements were taken was marked simply by a copper tack, cross- 
marked, with very small indentation at the cross. This method 
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Measuring Stake 


of marking the measuring points is recommended, in preference 
to using brass or lead plates, as the tacks are simpler, not so apt 
to be disturbed by man or beast, and serve the purpose just as well. 
All stakes were set so that the top of each one was bisected by the 
axis of the base line. 
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(7) Setting the Supporting Stakes—These were placed 50 
feet apart. They consisted of 1” x 3” x 4’ pine; they were set with 
their narrow edges 5@” from the axis of the base line; and they 
were driven into the ground about 1% feet, being lined up during 
the driving by means of a transit (see figures 4 and 6). 

(8) Aligning Supports Between Measuring Stakes——As the 
measurements of the base line were taken from the tack in the top 
of one measuring stake to the tack in the top of the adjacent meas- 
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Tape Han ger 


uring stake, the points of support for the tape between were 
placed on a straight line. This was accomplished by the following 
simple method: A transit was set up over a measuring stake 54” to 
one side of the base line. By means of a grade rod, a center meas- 
ure, and a rubber band (see figure 5) the exact height of the hori- 
wontal axis of the telescope above the tack was measured, the 
tubber band being used to mark this height on the grade rod. 
The latter was then carried to the adjacent measuring stake and 
held perpendicularly in the line of sight with the foot of the 
grade rod on top of the measuring stake, the transit remaining in 
place. Next the horizontal wire of the telescope of the instru- 
ment was made to coincide with the rubber band on the grade rod, 
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and the telescope clamped. With the telescope in this position, 
the grade rod was carried to each intervening supporting stake 


and moved up and down until the rubber band coincided with the 
horizontal wire of the telescope. Then a ten-penny nail was 


Alignment of Sugparting Stokes 


FIG. § 






Center 
Measure 




















Grade Rod 


driven into the supporting stake at a point 114” above the foot 
of the grade rod, thus allowing for the length of the tape hanger 
(see figure 4). These nails which supported the tape hangers 
(see figure 6) were free of rust, and were greased so as to reduce 
the friction between them and the tape hangers to a minimum. 
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(9) Assembling Instruments, Tools, etc.—The following is a 
list of instruments, tools, etc., which were assembled on board 
ship and used in measuring the base line. 


300-foot steel tape (standardized) (Invar tape preferred). 
Tape hangers (see figure 4). 

Tape tension scale (standardized). 
Sets stretching gear (see figure 7). 
Thermometers (standardized). 
Wind shield (see below). 

Plane table tripod and board. 

Pair of dividers (bow). 

Small beam compass. 

Diagonal scale in case (1-10,000). 
Reading glass. 

Record book. 

Eraser. 

Pencils. 


ee ee es, 


The Wind Shield —lf there is any wind during the process of 
measuring, the vibrations of the tape due to this cause will result 
in a considerable error, the size of which depends upon the velocity 
of the wind. To eliminate this error a wind shield was used. This 
consisted of a double thickness of bleached muslin (signal stuff), 
3 feet wide and 310 feet long, secured to battens 25 feet apart. 
The number of men required to handle the wind shield will vary 
with the strength of the wind, though one man for every 25 feet 
of muslin was found sufficient in about a 15-mile breeze. With 
this breeze, and the bottom of the wind shield set on the ground 
about two feet to windward of the supporting stakes, a flat calm 
was obtained around the tape, thus eliminating all vibration and 
errors due to wind. 

(10) Detail of Officers and Men.—One careless or irresponsible 
man in the detail may cause a greater error in the total measure- 
ment of a base line than all other errors combined. Therefore no 
little care was taken to select men who would carry out instructions 
to the letter. The most important positions were filled by officers. 
The following table indicates the number of officers and men 
employed, with their respective positions and duties, during the 
process of measuring: 
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Number Station Duty 
Officers , 

2 Forward end of tape. Read measurements and give re- 
corder the data. One in charge of 
work. 

I Rear end of tape. Oversee placing of rear end of 
tape and signal to forward end when 
“on.” 

I At plane table forward Record all data. Carry plane table 

end of tape. and recording material forward. 
Men 

I Front tape stretcher. Stretch tape to proper tension as 
indicated by tension scale. 

I Rear tape stretcher. Hold rear end of tape on mark. 

5 At tape supports. See tape hangers properly set 


and tape clear. Carry tape clear of 
ground. Three of these men carry 
thermometers, read same at each 
measurement, and give readings to 
recorder. 

13. . At wind shield. Hold wind shield on weather side 
of tape and clear of same. Carry 
wind shield forward between meas- 
urements. 


(11) Measurement of the Base Line —The articles mentioned 
in (9) having been assembled at one end of the base line, the 
men were instructed regarding their individual duties, and each 
man took his station as indicated in the table under (10). At 
the order “Stand By,” the 300-foot tape (ordinary type) was 
stretched up slowly by the forward stretcherman until the tension 
scale showed proper standardized tension on the tape. By using 
the stretching gear as shown in figure 7, very small changes in the 
tension on the tape could be made with ease. Likewise, a steady 
tension on the tape could be maintained indefinitely, without the 
least exertion. In the meantime, the rear stretcherman, by means 
of similar stretching gear, held the end of the tape on the rear 
mark, the officer stationed there indicating “ready” by holding 
up his hand or a small flag. Also at the order “ Stand By,” the 
tape carriers saw that the tape was resting properly in its hangers, 
and that it was free to move back and forth. The tape hangers 
swung free on the nails (see figure 4). The men carrying the 
wind shield placed it in its proper position, being careful to keep 
itclear of the tape. At the preparatory order, the mercury bulb 
of each thermometer was placed in contact with the tape. As soon 
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as the stretchermen reported “ ready ” the measurement was made pass, 
by one of the officers as indicated in (10). That is, the distance exceé 
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from the forward end of the tape to the cross-mark on the tack 
in the measuring stake, was measured by means of a beam com- 
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, capable of very fine adjustment. This distance, which never 
exceeded four inches, was sometimes plus and sometimes minus 
to the 300-foot tape measurement. At the instant one of the 
officers made this measurement, he gave the order “ Mark.” At 
this order the thermometers were read and the tension on the tape 
released, while the measurement was transferred to a diagonal 
gale, graduated in feet—1 to 10,000. A reading glass here was 
found useful. In this way, all measurements were made to within 
1/10,000 of a foot. As soon as the data for one measurement was 
recorded, the officer in charge gave the order “ Stand By” and 
the foregoing process was repeated. However, alternate measure- 
ments for the same distance were made by two different officers, 
the tension on the tape always being released between measure- 
ments. In case two consecutive measurements differed by 1/1000 
of a foot or more, the alternate measurements of this one distance 
were continued until the difference was less than 1/1000 of a foot. 
The whole base line was measured twice in this manner, but, as 
each officer made two observations at each stake, the line was 
really measured four times. The mean error in the present case 
was one-fourth of an inch to the mile. 

Having completed the measurements, a line of levels was run, 
inorder to determine the difference in height between the measur- 
ingstakes. This was done with a level instrument, though a transit 
may be used for this when a level is not to be had. Finally, the 
height of the base line above sea level was determined in the same 
manner. 

The corrections to the observed meastirements in computing the 
true length of the line were as follows: 

(a) Correction for absolute length of tape as per data, given by 

certificate of tape standardized. 

(b) Correction for temperature. 

(c) Correction for grade. 

(d) Correction for sag. 

(e) Correction to sea level. 

The formule which were used in the application of the above 
corrections are given in J. B. Johnson’s “ Theory and Practice 
of Surveying,” pp. 502 to 520, inclusive. 
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OBSERVATIONS ON OCEAN TEMPERATURES IN THE 
VICINITY OF ICEBERGS AND IN OTHER 
PARTS OF THE OCEAN.* 


By C. W. Warpner, H. C. Dickinson, and J. J. Crowe, 
Bureau of Standards, Washington, D. C. 





Through the courtesy of the Navy Department an opportunity 
was afforded to the representatives of the Bureau of Standards 
to make observations on the temperature of sea water in the 
vicinity of icebergs and in the open sea with a view to obtaining 
information on the possibility of detecting the proximity of ice 
from temperature records. It is fairly evident from a long ex- 
perience of navigating officers that the usual methods of taking the 
temperatures of sea water at widely separated intervals of time 
can give no useful information so far as detecting the proximity 
of icebergs is concerned. If any variations in the temperature 
are caused by the presence of ice, then continuous records of the 
temperature should be taken. The object of these experiments 
was to obtain such records and then to carefully analyze them 
with the view to ascertaining whether the proximity of icebergs 
gives rise to any definite temperature variations which can be 
distinguished from the accidental variations usually found in sea 
water. 

The Bureau party embarked on the U. S. S. Chester, \eaving 
Philadelphia on June 2, 1912, under command of Capt. Decker. 
Mr. Crowe subsequently transferred to the U. S. S. Birmingham, 
under command of Capt. Hughes, and continued observations 
from June 19 until the return to the port of Philadelphia, on July 
II, 1912. 


*Reprinted by permission of the Hydrographic Office of the Navy De- 
em from the Pilot Chart of the North Atlantic Ocean for Septem- 
T, 1913. 
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TEMPERATURE EQUIPMENT. 

The apparatus assembled for these experiments consisted of the 
following : 

One electrical resistance thermometer with 50-foot leads and 
one with 150-foot leads, protected and insulated by 4-ply rubber 
hose, the longer hose being reinforced with wire rope. The 
thermometers were of the Callendar compensated type with four 
flexible copper leads and coil of silk-covered nickel wire of about 
100 ohms resistance ; 





Fic. I. 


A surface electrical resistance thermometer, shown in figure 1, 
consisting of a flat coil of silk-covered nickel wire inclosed between 
copper sheets and insulated by thin layers of mica. The resistance 
of the nickel coil was about 100 ohms ; 

Deep-sea thermometers of the Negretti and Zambra type kindly 
loaned by the Bureau of Fisheries ; 

Several standard mercurial thermometers ; 

A Leeds & Northrup recorder suitable for use with the resist- 
ance thermometers, and which was kindly loaned for these ex- 
periments by the Leeds & Northrup Co. (Figure 2.) 

A Siemens & Halske Wheatstone bridge, a Leeds & Northrup 
Wheatstone bridge with Kohbrausch slide wire, a Leeds & N orth- 
rup marine D’Arsonval galvanometer, a Siemens & Halske high- 
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resistance millivoltmeter, tools, wire, repair parts, etc. All of the 
apparatus was carefully calibrated before leaving the laboratory. 

The recorder was mounted on both ships in the torpedo room 
near the surface thermometer. The suspended system of the 
D’Arsonval galvanometer of this recorder was so carefully bal- 
anced by the makers that the records were entirely unaffected by 
the rolling and pitching of the ship, which was by no means in- 
considerable, the rolling sometimes amounting to 20° to 30° on 
each side of the vertical. As used, a change of 1° C. corresponded 





to amovement of the pen of 18 mm. on the record sheet. The 
displacement of the paper was about 60 mm. per hour. Full 
details of the operation of this recorder have been published in 
the current engineering literature and may be had from the makers, 
the Leeds & Northrup Co., Philadelphia. This recorder, with the 
surface thermometer above described, gave such excellent satis- 
faction that it was not necessary to use any of the other apparatus 
which was taken on the trip for emergency use. 


TEMPERATURE RECoRDs. 
Practically continuous temperature records were obtained from 


June 4 until July 10, 1912. The temperatures recorded ranged 
from 3° to 25° C. The balance point of the recorder was changed 
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to bring the temperature records on the paper by the insertion of 
suitable known resistances in one arm of the Wheatstone bridge 
circuit of the recorder, the calibration of the surface thermometer 
being made with the corresponding resistances in the circuit. 

Sample records, together with a brief description of the condi- 
tions under which they were obtained, are given in figures 3 to 14, 

The surface thermometer was mounted with its flat face directly 
against the inner surface of the ship’s 34-inch plates, about 6 
feet below the water line. The location of the thermometer was 
in the torpedo room, forward and on the starboard side. The 
thermometer was held into good contact with the plate by a suit- 
able wooden strut, which was thermally insulated from the ther- 
mometer by a layer of felt, and the whole protected by a thick 
layer of cotton to eliminate the effects of the temperature of the 
torpedo room. Special experiments showed that this thermometer 
responded quickly to changes of temperature of the surface with 
which it was in contact. Simultaneous measures of temperature 
made with a sensitive mercurial thermometer in the injection 
water and with the surface thermometer and recorder, mounted 
as above, showed that the sudden changes in sea-water tempera- 
ture were indicated by the recorder without any significant time 
lag. As an additional check on the calibration of the surface ther- 
mometer it was compared frequently with standard mercurial 
thermometers. 

Figure 3 shows the temperature record obtained on board the 
U.S. S. Chester, June 17, 1912. Several small bergs were sighted 
on the horizon at 9.45 a. m. Almost simultaneously the record 
shows a sudden fall of temperature from 8.7° to 7.3° C., or nearly 
1.5° C. At this time the ship was over 10 miles from the nearest 
of the growlers. The temperature continued to fall irregularly 
as the growler was approached until 10.45 a. m., when the tem- 
perature was 5.7° C., at which time the distance from the growler, 
estimated by the range finder, was about 500 yards. At II a.m. 
the distance was about 150 yards. A party put out in a boat to take 
observations of temperature around the growler. In going around 
this growler, the mass of which was estimated at about 12,000 
tons, the surface temperature, as determined by the observers in 
the lifeboat, ranged from 5.8° to 6.7° C. 

At about 1.20 p. m. the ship got under way, steaming toward a 
large berg about 12 miles distant. The course of the ship around 
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this berg is shown by the diagram in the upper right corner of 
figure 3. The course D is about 6 or 7 miles in length. The 
various legs of this course A, B,...., G are also indicated on the 
temperature record, figure 3. No significance can be assigned to 
the irregular fluctuations of temperature observed around this 
berg. (See figure 15.) 

About 5.25 p. m. the ship lay-to abeam of the berg at a distance _ 
of 300 yards. A party put out in a small boat for temperature 
observations. The time until about 7 p. m. was spent in the im- 
mediate neighborhood of the berg, the ship steaming around the 
berg, while the party in the small boat were taking observations, 
From about 7 to 9.30 p. m. the ship lay-to ; by this time the ship and 
berg had drifted apart. During the remaining time, until about 
midnight, the ship cruised around in an unsuccessful effort to 
locate the berg with the aid of its two powerful searchlights. 

From measurements made with two stadimeters on the ship and 
on the whaleboat, respectively, the dimensions of the berg were 
determined. The mass of ice in this berg was thus estimated at 
about 400,000 tons. 

The mean of a number of temperature observations taken from 
the whaleboat gave the following surface temperatures: Twenty 
feet from the berg 4.5°, 35 feet 4.9°, 50 feet 5°, 75 feet 5.4°, 200 
feet 5.7° C. The temperature at a distance of 50 feet from the 
berg and at a depth of 5 fathoms was 3.6°, and at a depth of 20 
fathoms 3.3° C. At some miles distant from the berg temperatures 
were encountered as low as those observed a few feet from the 
berg. 

Although the effort to locate the berg with the aid of search- 
lights was unsuccessful, at daybreak on the morning of the 18th 
the berg was in plain view.’ Between 6 and 7 a. m. the berg turned 
over in an interval of about 10 minutes, accompanied by several 
loud reports similar to the reports caused by firing 3-inch guns. 

On the morning of June 18 some time was spent in experiments 
to detect possible echoes, submarine and aerial, which are referred 
to elsewhere. At 9 a. m. the ship got under way, starting froma | 
point about 2 miles distant from the berg. The ship’s course for 
the day is shown in figure 4. Attention is called to the remarkable 
similarity in the temperature records obtained in going away from 
and in returning to the morning position of the berg, although the 
courses traversed are not quite the same. On returning to the 
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approximate position of the berg it was dark and foggy and it 
could not be again located even with the aid of searchlights. From 
the temperature record it would appear that the ship was in the 
same water at 8 p. m. as it had left at 9 a. m. 


ig. 5 


1@ 15° 16° 17° 






el 


erature in degrees Cent: © 


PRESCOT E SPIT in 


Tem 


mm. 


2oclock PM. 3 Tocloch Pad. 


4 s 
June 20, 1912: 


Fig. 


7? & 9 1° WI? 12° 1X 1 15° 16° 


Temperature in degrees Centigrade 
e 


¢ 


I aclock lockck PM. 2otclock- otlock 6otlock  —, 7otleck PM 


3eclock 4 
June 23, 19i2. 


Figure 5 shows the temperature record corresponding to the 
following log: Ship approached berg steaming at 10 knots, having 
left a large berg at 12.23 p. m., and was abeam 200 yards distant 
at 2p.m. About 30 miles distant from this berg the ship passed a 
large growler, 200 yards distant, time 5.20 p. m. 

The temperature record in approaching and leaving two bergs 
and a number of growlers, and in steaming around one of the 
bergs, is shown in figure 6. 
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Figure 7 shows the temperature records obtained at night while 
steaming various courses around growlers in an attempt to locate 
the position of a large berg that was in plain view at daybreak 
the next morning. The portion of the curve after 4.30 p. m, 
when the ship was leaving ice, is characteristic of temperature 
changes often observed in the open sea with no ice in sight. 

Figure 8 shows typical variations in sea-water temperatures 
similar to those in the latter part of figure 5, with no ice in sight. 
The variations in the temperature here observed are as great and 
as sudden as any recorded in the neighborhood of bergs. 

Figure 9 shows the temperature record obtained when ap- 
proaching the Grand Banks. The drop in temperature here 
observed is similar to that observed by Barnes* in approaching 
land or shallow water. 

Figure 10 shows the temperature records for the following log: 
9.50 a. m., passed berg 400 yards abeam; 11.35 a. m.-12 noon, 
steamed around berg, when ship lay-to with berg 75 yards abeam; 
I p. m., ship got under way, berg then 1100 yards distant; 1.55 
p. m., ship headed for another berg sighted 5 minutes before; 4 
p. m., ship lay-to in dense fog; 4-6 p. m., when fog lifted three 
new bergs were in view. 

Figure 11 is the temperature record obtained under conditions 
which are fully set forth in the figure. 

Figure 12 is the temperature record obtained in approaching, 
steaming around, and leaving a large berg. 

Figure 13 shows the temperature record obtained on July 6, on 
the return trip of the U. S. S. Birmingham, in steaming west along 
latitude 42° 23’ from longitude 48° 54’ (at 8 a. m.) to 51° 28 
(at 8 p.m.). This curve shows typical variations in ocean tem- 
peratures. The variations are large and sudden, although no ice 
is near. 

Figure 14 is the temperature record in steaming along course, 
latitude 41° 51‘, longitude 60° 14’ (at 8 a. m.) to latitude 41° 26; 
longitude 63° 07’ (at 8 p. m.). 


* Report on the Influence of Ice Bergs and Land on the Temperature of 
the Sea, etc—Supplement to 45th Annual Report of the Department of 
Marine and Fisheries, 1911-12. 

















ol 





















































"Ww 09 snogr = sn0y 1 
WW Bt~I,1 

a by 
> Y 

; s : Bi Sf 

al 3 8 s ae = iS 
Si 1 ss 
z= > 9 Kr t 

jx. bis ws shusqg ¢ payy boy >) $ : F 

§ 























=x 
38 
33 












































6 & LI SHE 
‘epvsbyue7 seadbap ui asnyosedway 





och ih ie 


of! 








HW SI tI 












































































































































wn 
z 
g 261 2 4r 
8 Was v € 2 / W PyA0 2} “ or 6 8 
— 
a fur 09 470ge~ 2004 / 
fo) “ws BF 2, "a 
: 2 +3 
4 a 
= a ? 
v —— ee ae * oi > Hy % a 
S 1 & “3 
2 i 4 3 
r % 
- g way pevasoos 02 Buywoy w aj bur _glle sag punome sessnes wmorses) posea4s “Th : 
be | 
Z Ss = 
Ai > 
= 3h. ay 
= 
5 i $ 
mmr 
= . 7 r > g 
5 84 : 
a 
at 
xz, MN 6Y MLS.29 5 
zi N .9S NS 27 = 
ul 3 
3) 
© 
i> 4) 
Gel 
wy 
— 











OcEAN TEMPERATURES IN THE VICINITY OF ICEBERGS. 1539 


ti 04 407 


42° 18'N. 
4.9°23'w 








7o'clock PM. 









































x 
oe 
Ci 7) 
° 1 
hi 
~* 
; 
xa : 
\ Wd $5:1 &9g 4497 
wooge 00€ Wd 8€:/ ; 
ii 
$3 
7 ~ 
& 
As | |e 
ae *| | 
7 xX 
























































oO! oS! oH! ohh ath. at! O18 39 0S ov Of 
eposbyuen voasbap ul asngosedway 

















21619 Aor 
Wd P°PLO1 6 8 Z 9 Ss % & 2 f] W P0024 ul O WW PPG 


ade tae be hate proaayy |/ongoy 























asngosedusay 


ae Ey . 











w 





‘3p 





a 
3 
4 
s 
ofl e€! of! oO/ 06 of of oF 





| 











q 
9/-S/ 6 
ua 


eer 






























































7 "3 

"g] ‘B14 <i 
4 M_82 IS | M0! 66% ba 
W £2 ee [ N pe 27} % 











ih aT ORC 2S Sa OS ER PERI EERIE LM os ee —= é arene 
es Can eee ee = “ “ . ~ aoe ~ 





———— wee ese aetna tee eeerenenrn reve taney? tenn cayman 











wae 


2 U 


WN ¥P0/20 2) 


01 


Z6t ‘ Aor 


S 


y WY PERCE 





it 








Ww 09 {NOGD «MOY | 
us Ww Bf ~9,/ 


) proony romusy 








PA 








Sal 



































=z 
g 


MnL9 
NEI 
























































1.9 St wt fl 
ap uw einyoedweay 


6 


ol? L2 619 


2 
‘apvsbiguaD seed 


092 SZ HK £2 


a ar ee ee 
~ ane as re * " 

















1542 OcEAN TEMPERATURES IN THE VICINITY OF ICEBERGs, 


VARIATIONS IN THE SALINITY OF SEA WATER. 


Variations in the salinity of sea water in the neighborhood of 
icebergs, due to the diluting action of the water resulting from the 
melting of the ice, is so small as to be entirely masked by the acci- 
dental variations found in sea water. The following determina- 
tions of the densities of samples of sea water, taken under 
conditions specified and which were afterward tested in labora- 
tories, will serve to illustrate this. 


Specific gravity 


Sample No. se ~ C. Remarks, 
I 1.02339 Close to berg. 
2 1.02352 Close to another berg. 
3 1.02340 400 yards from berg. 
4 1.02336 40 miles from berg. 
5 1.02319 60 miles from berg. 
6 0.99923 Water from berg ice. 
> 3 0.990923 Distilled water. 


ECHOES FROM ICEBERGS. 


The testimony of numerous observers is in evidence that the 
echo of the fog horn may frequently, but by no means always, be 
detected when in the proximity of an iceberg or even of a bank of 
fog. The amount of evidence on this point leaves no doubt as to 
the correctness of the above statement. The experiment of sound- 
ing the fog horn when in the vicinity of a number of bergs en- 
countered on the trip was tried, but in no instance was an echo 
detected. 

A few experiments were also made to determine whether an 
echo could be detected under water coming from the larger sub- 
merged portion of the berg. For this purpose the ship’s bell was 
lowered into the water and signals produced by causing the bell 
to strike. Observers stationed at the ship’s submarine signal tele- 
phones listened for evidences of the echo. The ship was at a 
distance of 1 to 2 miles from the fair-sized berg encountered by 
the U. S. S. Chester on the afternoon of June 17. It was difficult 
to draw positive conclusions on account of the disturbing noises 
present in the telephone receiver, but a number of observers were 
convinced that they heard faint echoes. There was no time to 
investigate and improve the telephone apparatus, so that the most 
that can be said is that these preliminary experiments looked hope- 
ful enough to merit more careful experiments along these lines. 
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OTHER OBSERVATIONS. 


The results of other experiments, such as firing 3- and 5-inch 
shells into the berg, the utility of searchlights in locating bergs at 
night, etc., will undoubtedly be covered in the official reports of 
the commanding officers. It may be worth while to record, in 
passing, for the information of the reader, the general impressions 
of the authors, unfamiliar with such matters, that the effects of 
cannon fire were disappointingly small and the utility of powerful 
searchlights surprisingly limited. 

Although the lookouts were provided with spy glasses or with 
binoculars, it is of interest to note that the icebergs were invariably 
first seen with the unaided eye. The difficulty of picking up ice- 
bergs under some conditions is illustrated by the following inci- 
dent: While the ship was steaming toward a large berg in sight, 
aheavy fog fell. There was one lookout in the crow’s nest, four 
on the bridge, and two in the ship’s eyes—notwithstanding this, 
the berg was first picked up from the quarterdeck after the ship 
had passed some 200 yards abeam. 

Samples of ice broken from the berg by gun fire were taken 
aboard ship. These contained considerable amounts of included 
air, which probably accounts for their white appearance. The ice 
was surprisingly hard and free from any definite cleavage planes. 
The whitish appearance was generally characteristic of all the 
bergs met with. In some instances there were narrow streaks of 
ice, transparent and of a blue color, that penetrated entirely 
through the bergs. 

The water resulting from the melting of the berg ice was found 
to have the same density as that of distilled water (see table). It 
was free from any characteristic taste. 

So far as our observations go, the temperature of the air fur- 
nishes no evidence of value as to the proximity of a berg. 


DISCUSSION OF OBSERVATIONS. 


An examination of the temperature records herewith submitted, 
which were obtained under a variety of conditions, at once im- 
presses one with the difficulty of separating the large and sudden 
Variations of sea-water temperature, so frequently met with, from 
aly variations that may be caused by the proximity of icebergs. 
The authors have obtained records in some parts of the ocean in 
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which the temperatures were practically constant to a few tenths 
of a degree for many hours. On the other hand, some of the 
sample records submitted show that the temperature variations 
in other parts of the ocean, where no ice is near, are as great and 
as sudden as any observed in the neighborhood of bergs. Having 
established the existence of such variations in sea-water tempera- 
tures, it follows that it will be very difficult and often impossible to 
draw definite conclusions as to the proximity of ice from tempera- 
ture records. 

In approaching or leaving a berg, the temperature of the sea 
water may rise or fall or remain practically constant. Thus in 
figure 3, in approaching the large berg along course D, the tem- 
perature varied irregularly through a range of about 0.2° C,, 
a variation much less than is frequently observed in this distance. 
Along some of the courses the temperature fell in approaching 
the berg (e. g., course A), and along course G, for example, the 
temperature varied quite irregularly. In figure 15 the tempera- 
ture records of figure 3 are reproduced, the temperature at the 
iceberg being arbitrarily taken as the zero of temperatures for 
each course. Curve a, figure 15, is the temperature record in 
approaching and leaving a growler. The remainder of the curves 
in this figure (15) are the records for all the courses around 
the large berg, shown in figure 3. The temperature records for 
the different courses differ so much that no certain effect can 
be attributed to the iceberg. The mean of the curves for all the 
courses is shown in the lower part of figure 15. 

In figure 16 are reproduced all the temperature records given, 
except those of June 17, for approaching and leaving icebergs, the 
temperatures at the bergs being always arbitrarily taken as the 
zero of temperature. The mean curve shown below indicates 
that in general there was a fall in temperature of about 1° in 4 or 
5 miles approaching the various bergs. In all but two instances 
the minimum temperature was found near the bergs. 

The temperature records published by Prof. Barnes very gener- 
ally show a rise in temperature as a berg is approached, occas- 
ionally accompanied by a slight fall in temperature very near the 
berg. Prof. Barnes regards the rise of temperature as the 
“ characteristic iceberg effect’ and attributes any drop in tem- 
perature to cold currents. His records show the normal variations 
of sea-water temperature in the localities of his observations to 
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be very much smaller than were observed in the parts of the ocean 
where our observations were made. Although many of the small 
temperature variations which appear significant in his records 
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would be completely masked by the large and sudden temperature 
changes which our records show, nevertheless the magnitude 
of the so-called iceberg effect observed by Prof. Barnes being 











1540 OCEAN TEMPERATURES IN THE VICINITY OF ICEBERGS, 


often 0.5° to 2° C., such changes would be very evident on our 
records where changes of a few hundredths of a degree are readily 
discernible. 

Our records do not corroborate Barnes’s characteristic iceberg 
effect. Twelve of the fourteen curves, as well as the mean curye, 
of figure 16, certainly show no such rise in temperature. Most 
of these curves indicate the opposite effect. 

As Prof. Barnes’s and our own records are matters of observa- 
tion which unquestionably represent conditions that were actually 
encountered, it would seem that the effects due to bergs, if such 
effects can yet be regarded as established, must be different under 
different conditions. Indeed, that such is the case is shown by 
the different temperature records obtained in approaching a given 
berg along different courses. 

Enough data are not yet at hand to formulate a theory to account 
for the variations of temperature observed in the vicinity of ice- 
bergs. Indeed, the question is still in doubt as to whether they, 
influence to any measurable extent the temperatures of sea water 
at any considerable distance (a mile or so). 

In view of the observations of Barnes and of the authors on the 
salinity of surface water at different distances from bergs, it 
seems fairly certain that the layer of cold fresh water resulting 
from the melting of the berg, and which was supposed on Pet- 
tersson’s theory to spread out over the surface in the vicinity of 
an iceberg, causes no measurable dilution or change. of salinity 
of the surface layer. 

Barnes’s records so uniformly show a rise of temperature as the 
berg is approached that he has termed this observed rise “ the 
iceberg effect.” This effect is not characteristic of our records. 
Indeed, on the average, the authors observed a fall in temperature 
from a distance of several miles up to the bergs. In view of the 
erratic variations of the temperature of these parts of the ocean 
when no ice is near and of the fact that in approaching a given 
berg along different courses the temperature variations are quite 
different (being nearly constant over some courses and falling 
very appreciably over other courses), we would not deem tt 
justifiable to conclude that the observed variations were certainly 
connected with the presence of the bergs. ; 

It is interesting to inquire a little further into the question 
whether any cooling action of the berg could be expected to make 
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itself felt at any considerable distance from the berg. If the 
berg is constantly drifting into new waters such effect would 
obviously be impossible from the consideration.of the fact that 
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itwould require the melting of about a million tons of ice to cool 
me square mile of the ocean to a depth of only 25 feet by 1° C.; 
hence the possibility of any significant cooling action would require 
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that the berg and the water in which it is immersed drift together 
for a considerable period of the time—. e., that the relative motion 
be small. This is probably true under some conditions, but by no 
means always. Considerations, such as these, of the enormous 
mass of ice required to produce a cooling action distinguishable 
from temperature variations due to other causes, the slowness of 
melting of the berg, etc., render it doubtful whether any such effect 
could be distinguished with certainty at distances of a mile or so. 
To account for the observed rise in temperature or “ iceherg 
effect,” Barnes has advanced an ingenious theory. He assumes 
that in regions of the ocean at some distance from the berg the 
surface layer, heated by solar radiation, is mixed with the colder 
water below by the “ normal vertical circulation.” While near the 
berg there is a current set up toward the berg due to the com- 
bined effects of the melting and cooling action of the berg. This 
current toward the berg, it is assumed, interferes with “ the nor 
mal vertical circulation ” so that the warm water remains on the 
surface. It is difficult to understand how a sufficiently strong 
current toward the berg could be set up by the melting and cooling 


action of the berg to interfere with the “ normal vertical circula- © 


tion” at a distance of a mile or two. That there is no very strong 
current toward the berg seems to be indicated by the drifting 
apart of the fragments of a berg from the berg itself or of the 
larger parts of a berg after breaking up. Difference of wind 
action may, however, complicate any conclusions based on such 
observations. 


CONCLUSIONS. 


The records of sea-water temperatures obtained by means of 
an electrical resistance thermometer and a Leeds & Northrup 
temperature recorder, installed on the U. S. S. Chester and Bir- 
mingham in their patrol of the North Atlantic Ocean in June and 
July, 1912, show that the temperature variations in parts of the 
ocean far removed from ice are often as great and sudden as in the 
neighborhood of icebergs. 

For a majority of the courses of the ship in the vicinity of ice- 
bergs there was a fall in temperature from a fraction of a degree 
to 3° in a distance of 4 or 5 miles on approaching the berg. Rec 
ords were obtained, however, in which the character of the 
temperature variation varied with the direction of approach to 
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the berg, the temperature being nearly constant over one course, 
while over other courses the temperature rose or fell as the berg 
was approached. So far as our records go, therefore, it does 
not seem possible to draw positive conclusions as to the absence 
or proximity of ice from the temperature records of sea water. 
This is not a condemnation of the use of suitable recorders on 
ships. As Barnes has shown, the temperature record may give 
yaluable information on the approach to shore and shallow water, 
on the identification of characteristic ocean currents; and, as his 
records seem to show, even of the proximity of icebergs in some 
parts of the ocean where the variations are less erratic than in the 
regions in which our observations were made. 

If the “ characteristic iceberg effect ” observed by Barnes, i. ¢., 
tise of temperature on approaching icebergs, had been present 
around the bergs observed by us and of the same or even much less 
magnitude, our records would have rendered such an effect evi- 
dent, notwithstanding the irregular variations of temperature 
isually found to exist. In view of the differences in the char- 
acter of the records obtained by Barnes and the authors, it is 
very desirable that further observations be made in different parts 
of the ocean, and under as varied conditions as possible, before 
attempting to draw final conclusions. 

In conclusion, the authors wish to express their deep sense of 
dbligation to Capt. Decker and Capt. Hughes and to their officers 
ad crews for hearty cooperation and many acts of kindness 
during their stay on shipboard. 
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MATHEMATICAL JUSTIFICATION FOR OMITTING 
THE SECONDS IN NAVIGATIONAL SIGHTS. 


By LieEuTENANT G. L. Scouy er, U. S. Navy. 





In the astronomical triangle we may apply certain formulas from 
Chauvenet’s “ Plane and Spherical Trigonometry ” dealing with 
differential variations in spherical triangles. Lettering as in 
Fig. 1, and keeping A and c constant, we have (by formula 265), 


dh e.. 


di, =\dp =°° C | =cos Z. (1) 


oe 








(A) 90 —L (c) (A) 90 —L (B) 
(b) (c) 
Fic. 1. Fic. 2. 


Lettering as in Fig. 2, and keeping A and c constant, the same 
formula gives, 
dh {da 


“a8 ~ | db eects: c| = cos Mf. (2) 
Referring again to the lettering of Fig. 1, and keeping b and c 


constant, we have (by formula 271), 


>= ae = —sin b sin C= —sin B sin c| =—cosLsinZ. (3) 
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Equation 1 checks from our knowledge that the position line jg 
perpendicular to thé bearing. Equation 3 checks with formula 
188, in Muir’s Navigation, where it is deduced at somewhat 
greater length. Equation 2 is unusual. 

A point moving uniformly on a graduated scale is always 
between zero and half a unit from the nearest division point, 
averaging } of a unit. Random points average } of a unit from 
the nearest graduation, and, extending the reasoning, indetermi- 
nate quantities like t, 8 and L will have an error averaging 4 of the 
unit to which they are taken. 

Z and M are angles of practically anything up to 180° so that 
their cosines average about 0.62. If seconds are omitted, the error 
in L and 8 will average } of a minute. Using this for dL and a 
in Equations 1 and 2, we have in either case dh=.62 x 4=.15 ofa 
mile from the separate errors introduced into h from taking L and 
§ to minutes only. : 

A second of time is } of a minute of arc. Working times to the 
nearest second makes an error of } this amount. From Equation 
3, dh= —+; sin Z cos L. The sine of Z should average .62, and 
the cosine of L up to latitude 50° around ;%, so that 


dh= —5 x 62 x t= .03 


of a mile from the error in h due to working with time taken to 
seconds only. 
The joint effect of these several errors is 


V.15, +1 5 +.03° =.21 of a mile. 


Only once in a thousand times, then, will the errors from these 
causes influence the results by as much as 50” of arc, and 45 of the 
time the difference will be less than half a minute. 

The error from reading the watch to seconds only is so small 
that including it or omitting it fails to effect even the last figure 
of the +.21 miles from the two other causes. It was worked out 
merely for completeness and is negligible as compared with the 
other errors. 

When an error is or is not negligible as compared to another, is 
exhaustively dealt with in “ Discussion of the Precision of Meas- 
urement "—Holman (John Wiley & Sons, publishers). It is 
demonstrable that if an error’s introduction does not increase the 
precision measure (7. ¢., mean variation from average result) by 
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more than;,, that including such an error will not in the result 
introduce uncertainty in any figure not already uncertain. Or, 
we will have as many significant figures correct with the error as 
without it. 

It is proved (pp. 26 and 27, Equation [5]) that this condition 
obtains when the given residual is less than 4 of the precision 
measure. 

Applying this to the present case, the +.21 minutes arising from 
neglecting the seconds in L and 8 is negligible if the mean error of 
observation equals or exceeds 3X.21=+.63 minutes or + 38 
seconds. 

Something definite is arrived at—the criterion for neglecting 
seconds in working sights is whether the mean error from other 
causes equals or exceeds +.63 miles. 

The real point to the argument then lies in establishing that the 
mean error exceeds this amount. Those favoring the retention of 
seconds are of course sure they do better than that and deplore that 
the rest admit a failure to obtain similar accuracy. 

Examining the signalled positions of the fleet on random days 
in good weather from the time of the cruise round the world to 
the present, the writer obtained the following mean variations of 
the ships from the average position of the fleet: Noon latitude 
+1.63 miles in 105 observations on 11 days, noon longitude + 2.77 
miles in 109 observations on 11 days, 8 p. m. latitude 2.06 miles 
in 101 observations on 11 days, 8 p. m. longitude + 2.07 miles in 
100 observations on 11 days. 

Numerous “ wild” positions were omitted and the number of 
cases seems sufficient to eliminate chance. But assuming for 
Various reasons that the average error is only half the above, it is 
sill sufficient to justify the omission of seconds in the work. 

It would be interesting to have the records in Washington gone 


| Wer in this way to see if navigation is deteriorating (we have 


leard misgivings). There is an almost unlimited amount of data 
fot whoever cares to use it—data showing not what someone 
tlieves should be the standard obtained, but how close the navi- 
fators of different ships actually did get to one another. No other 
Way of judging the present standard of accuracy in navigation 
is apparent. And unless others, in more extensive averages than 
the above, get a much better showing the standard is not high 
tough to justify working to seconds. 
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DISCUSSION. 


Mathematical Justification for Omitting the Seconds in 
Navigational Sights. 


Captain G. W. Locan, U. S. Navy.—The study of this subject made by 
Lieutenant Schuyler gives us some convenient formulas for the deter- 
mination of the error due to disregarding seconds in nautical-astronomical 
computations. His deduction of the mean value of that error is also 
interesting and instructive. But I venture to take issue with him as to 
some of the conclusions which he draws therefrom. 

To begin with, we will recall that, aside from the error due to disre- 
garding seconds, the average line of position may be considered subject 
to a possible error of two nautical miles. This value is generally.accepted 
as the result of experience, and is confirmed by Lieutenant Schuylet’s 
analysis of signaled positions of naval vessels sailing in company. This 
error is made up of: (1) the personal error of the observer; (2) the 
error in the tabulated dip and refraction due to existing atmospheric con- 
ditions; and (3) the instrumental errors of the sextant. Hence, when 
we lay down a line of position on the chart we cannot say that it posi- 
tively includes the ship’s position, but must admit that the position may be 
anywhere within a region four miles wide extending two miles from the 
computed line in either direction. 

Turning now to the effect of admitting a further error through the 
disregard of seconds, let us accept the mean value of that error deduced 
by Lieutenant Schuyler—namely 0,21 minute, or 13 seconds. It is to be 
assumed that the navigator who rejects the seconds in the data for his 
computation will also reject them in his computed result, and will pick 
out the term for which he is working to the nearest even minute of arc; 
this is understood to be one of the features of the plan of disregarding 
seconds, and is looked upon as having the same justification as any other 
part of that plan. Assuming a positive value of the mean error of 13 
seconds which the approximate method of computation involves, it will 
be seen that, if the number of seconds disregarded in the resulting term 
lies between 17 and 29, both inclusive, the effect of the 13 rejected 
seconds would be to make the fraction of a minute greater than one- 
half, and that the nearest minute would be really one greater than 
the apparent nearest minute of the approximate computation. A similar 
condition obtains in an opposite direction in the case of a negative value 
of the mean error, with fractions of a minute in the resulting term rep- 
resented by a number of seconds between 42eand 30, hoth inclusive. Thus, 
there are 26 chances out of 60 that the result will not be correct to the 
nearest minute, provided that the sign of application of the mean error 
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due to approximate computation is unfavorable; and there is one chance 
out of two that that sign will be unfavorable. Hence, the probability of 
occurrence of an error of one minute in the “nearest minute” of the 
final result is }<?§, or .217; that is, the effect of disregarding seconds 
is to introduce such an error more frequently than once in every five times. 
It is an accepted principle that, in order to insure accuracy to the nearest 
figure of a given denomination, a computation must be based upon terms 
correct to the next lower denomination; if we reject fractions of a minute 
in the data, it is not to be expected that the result will always be correct 
to the nearest minute. 

So far, we have dealt with the mean error of the method under con- 
sideration, but really we are less interested in this than in the maximum 
error that may be considered reasonably possible. The penalties of a 
mistake in navigation are too serious for an officer to consider anything 
less than the worst that might happen with all the chances against him; 
in case of disaster it would not be a sufficient justification to claim that, 
in laying his course, he allowed for the mean error as mathematically 
deduced, instead of for the extreme error that might be expected. ¢ 

Assume, therefore, a possibility of an error of one mile due to dis- 
regarding seconds, and add this to the possible two miles that we must 
admit from causes already enumerated, and the region of uncertainty 
changes from a strip of four miles to one of six miles in width. 

Assume an error of three miles in a line of position and consider an 
intersection with another line which crosses at no sharper angle than 45°; 
the point of intersection will be in error by the error of the line multiplied 
by the cosecant of the angle of intersection; in this case 3 X 1.4=42 
miles. Just imagine that luck is against you and that the other line is 
three miles in error also, and in the unfavorable direction; the error of 
the point of intersection is nearly doubled. If you were making a landfall 
on a dangerous coast would not the elimination of one-third of this error 
have been worth the trouble of working to seconds? 

Suppose we work to seconds in the result, if not in the given terms; it 
may still be worth pointing out that while the mean error that we are 
considering is less than a quarter of a minute, it takes no very unusual 
case to bring about values of much more considerable amount. Assume 
h=60°, L = 40°, and d = 40°—a problem that might readily present itself. 
Solving, we find Z—M=28° 41’, the cosine of this angle being 88; 
consider that any error in time is included in that of measuring altitude 
and therefore that it forms part of the personal error and is not to be 
taken account of in this connection. With errors in d and L of 24” each, 
operating to throw out the result in the same direction, we shall have a 
total error amounting to 2 (.88 * 24) or 42 seconds. With a 45° inter- 
section, the resulting error in the fix would be a mile. Admitting that 
there is another and larger possible error that you cannot eliminate, does 
this fact lead you to believe that it is not worth a little trouble to avoid 
Mereasing the possible errog from two miles to three miles? 

When we have tables of trigonometric functions (especially the logarith- 
Mic ones) giving values for each quarter minute, we shall no doubt all 
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admit that further interpolation may be neglected. Until then, whenever 
a navigator is in a position where accuracy is essentia! in the determination 
of position, he will place himself at a disadvantage if he rejects seconds 
in his computations. At sea, making a passage, with no landfall in pros- 
pect and with nothing more important depending upon his position than 
the accuracy of his next day’s dead reckoning, an error of one mile or 
of ten miles is of small consequence and he may cut corners in his work 
to his heart’s content. 
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RAPID METHOD OF CALCULATING WITHOUT LOGA- 
RITHMS, OR INTERPOLATIONS, THE ALTITUDE, 
HOUR ANGLE, DECLINATION, AND AZIMUTH OF 
ANY HEAVENLY BODY. 


By LiEUTENANT ALBERTO PALisa Mujica, Argentine Navy. 
Translated by ComMANDER A. B. Horr, U. S. Navy. 


“A single principle leading up to a single calculation, following a form 
always the same, constitutes, according to my mind, the safeguard of the 
navigator.”—H. Bersier, Preface—“ Conduite du Navire.” 





INTRODUCTION. 


Calculation of the altitude of an observed heavenly body con- 
stitutes nowadays the principal problem of modern navigation. 

The altitude, combined with the azimuth at the same instant, 
together determine the position of the navigator. Whether this 
position will be approximate or exact, depends upon the funda- 
mental methods employed in the solution of the problem. 

Many authorities have attacked this questfon, and each one has 
given us his own method of finding the required solution, employ- 
ing ways and means more or less simple and expeditious. 

In order to arrive at an easy method, which should be at the 
same time short and accurate, we have confronted this problem 
by starting with the following premises: 

1. Without changing the dead reckoning position. 

2. Without logarithms or interpolations of any kind. 

3. To find the altitude. 

Computations by this method were experimented with on board 
the schoolship Presidente Sarmiento on the thirteenth practice 
(fuise with the cadets of the Naval School, using the method to 
verify, in a rapid and accurate manner, the results obtained by 
other modern methods in which logarithmic calculations are em- 
ployed. Among these are the methods of F. Ball, Radler de 
Aquino, Martelli, etc. 
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In the solution of the problem we have set ourselves, we have 
been indebted many times to these gentlemen, and to them we 
extend our sincere gratitude. 

We hope that navigators will perceive in the present method the 
following advantages: 

1. Accuracy and rapidity of computation. 

2. Absence of the necessity for interpolations of any kind. 

3. Elimination of the “estimated or hypothetical” position 
(which is in itself a frequent cause of error). 

4. The solutions of all problems of navigation by means of two 
tables only (1) a table of natural sines and cosines, and the other 
(II) a table of factors or multipliers. These are to be used with 
a computing machine, by which all operations become purely 
mechanical. 

The printed work consists of a small volume of about one 
hundred pages and contains the following tables: 


Table of natural sines and cosines............. .. Table IV. 
Principal. | Table of multipliers M, used on the computing 
L 0 SSS PR TD: PAO SO OS Pe eT Table VI. 
f Dip tables (sun’s lower limb) ...............0.00% Table I. 
St EER sr ae fia 6 5 GG Table II. 
See CONN ions Sh i cle W cs Sahn F'n. 080k oo Table III. 
Pagel latitude coefficient for correction of longi- 
BGG aT. 4 SGA FO. SIRNA aS a I Table V. 
Auxiliary. + Mean into sidereal time...............00+-eee0e: Table VIL. 
Be ea Sc: | Se a ec a a ee Table VIIL 
Natural tangents and cotangents................. Table IX. 
SU rs ican vecceucss css dpa Table X. anc 
General trigonometric formulas applied to the 
L astronomical triangle but 





Any computing machine that performs the four fundamental 
operations of calculation solves all the proposed problems. : 

By reason of its compactness and accuracy we recommend to we 
navigators the use of the “ Brunsviga ” with which we have com- 
puted the tables, without having found a single error in all the 
operations accomplished by this system. 

We sincerely trust that our method, with a basis so elemental 
and simple, within the reach of persons little versed in the nautical bi 
and astronomical sciences, taking a few minutes only to find the 
result required, may prove an accurate one for navigators. % 

If so, it will be the largest reward and greatest recompense to «pre 
the author for so many hours of professional labor. 3 
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FUNDAMENTAL EQUATION OF THE METHOD. 














H 
z 
Fic. 1. 
Notation. 
t= hour angle. @ = latitude. A= polar distance. 
p= position angle. = declination. @ == longitude. 
A= azimuth. h = altitude. 


In the astronomical triangle let P, Z and S be the Pole, Zenith 
and Heavenly Body ; from Fig. 1 we deduce 


sin h=sin @ sin§+cos ¢ cos 8 cos ft, (1) 
but as 
aa 
cos f=I—2 sin* . 
2 


we have 


R ; ; ig 2 
sin h=sin ¢ sin§+cos ¢ cos 8 (x —2 Ssin* 5) 


=cos (¢—8) —2 cos ¢ cos 8 sin? : (2) 


— 


in which the corrective term C=2 cos ¢ cos 8 sin? — isa function 


of three independent variables, whose tabulation, in the form ex- 
pressed, would be enormously long, even if we only tabulated 
¢and 8 to degrees, and the hour angle to hours and minutes. 
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As an immediate consequence we would have: 

1. Inconvenient interpolations for the fractions of these ele- 
ments. 

2. Changes in the coordinates of the D. R. position in order to 
move it towards “ another assumed point,” which so often causes 
error in the work. 

To overcome this obstacle, let us transform C through the fol- 
lowing two trigonometric relations: 

cos(¢+8) =cos ¢ cos §— sin ¢ sin 8, 
cos(@¢—8) =cos ¢ cos §+ sin ¢ sin 8. 
Adding 
cos(¢+8&) +cos(¢@—8) = 2cos ¢cos 8. 


Substituting in the expression for C, 
C=2 cos ¢ cos 8 sin? < = [cos(¢+8) +cos(¢—8) ] sin? : , —— 
so that (2) becomes 
sin h=cos(¢—8) — [cos(¢+8) +cos(¢—8) ] sin? a ; (4) 


which is the “ fundamental equation” of the present method. 
Under this form it is to be seen that if we have a table of natural 
sines and cosines, and another one with numbers corresponding 


to the squared function sin* - the problem is solved. It will be 


enough then to get the product of the natural cosines of the 
algebraic sum and difference of ¢ and 8, whatever they may be, 


by the numbers corresponding to sin*+ called “ multipliers M” 


which are tabulated to seconds of time in Table VI from zero 
to 24 hours. 

Using any ordinary computing machine for the resolution of 
equation (4) the value of sin h, or h, is found mechanically, with- 
out using a single logarithm, without changing the latitude ¢ nor 
the longitude w, merely by following these practical rules: 

1. Find the algebraic sum and difference of the latitude and 
declination, and take from Table IV the natural cosines of this 
sum and difference. Adding them, gives the factor 


[cos(¢+8) +cos(p—8) ]. 


2. Multiplying this sum [cos(¢+8) +cos(¢—8)] by the factor 
or multiplier M given in Table VI, where it is the number corre- 
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‘ ; t : 
sponding to sin? = for the hours, minutes, and seconds at the 


moment of the altitude observation. 

3. Take the product thus resulting, done on the machine, from 
the natural cosine (¢—8), which will give “ sinh” and from Table 
.1V “h” is found. 


Example. 


May 23, 1913, on board the frigate Presidente Sarmiento in 
Lat. (@) S. 5° 43’; Long. (w) W. 2" 3™ 12°. By common methods 
and the corresponding chronometer times, the following three 
H. A.’s of *a Lyra (Vega) are calculated. 


t=1>55™ 53%, 1557™ 45", 18 59™ 17%, Decl. 38° 42’ N. 
What are the three altitudes for these H. A.’s? 
p=(—)5° 43’; 8=38° 42’ 
(¢+8) =32° 50’ cos(p+8) =0.83883 
(@¢—8) =44° 25’ cos(¢—8) =0.71427 Tab. IV. 


Sum(S) =1.55310 





S is the constant quantity for the three observations. 
Multipliers (7) from Table VI. 


M =0.06257 =0.06455 =0.06621. 


1st obs. 2d obs. 3d obs. 
M xS=C=0.09717 0.10025 0.10283 
* cos(¢—8) =0.71427 0.71427 0.71427 Tab. IV. 
sin h=0.61710 0.61402 0.61144 


h=38° 6' 15” 37° s3’ 00" 37" 41 35°" Ta ft; 
If we can calculate three altitudes by common logarithms, the 
result for each observation is: 





log cos $= 1.99783 1.99783 1.99783 
log cos 8= 1.89233 1.89233 1.89233 
log 2 sin? : = 1.09737 1.11097 1.12194 
log C=2.98753 1.00113 1.01210 
C=0.09717 0.10026 _ 0.10283 
cos(¢—8) =0.71427 0.71427 0.71427 
sin h=0.61710 0.61401 0.61144 


h= 38° 6’ 15” i as 53 00” 33" 41’ 35” 


Which are exactly the same as those found by the machine. 
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CALCULATION OF THE Hour ANGLE. 


From the formula the value of the H. A. is deduced: 





aiaeat. x cos(@—8) —sinh 
2 =cos(?+8) +cos(¢—8) 
from which to find t, using Table VI, follow the following rules: . 

1. Find the algebraic sum and difference of the latitude and 
declination; from Table IV pick out the natural cosine of this 
difference ; from this take the natural sine of the observed altitude 
corrected for height of eye (Tables I and IT) according as it is the 
sun or a star that is the observed body. 

2. Divide (on the machine) [cos(¢—8) —sin h] by the sum of 
the two natural cosines of the algebraic sum and difference of ¢ 
and 8 whose quotient gives a number JN. 

3. From Table VI, entering with this number, pick out the 
H. A. taking the hours and minutes from the upper part, and the 
seconds from the first column to the left, if the H. A. be west; or, 
if the H. A. be east, use the lower part for hours and minutes, and 
the first column to the right for seconds. 


Example. 

July 6, 1913. Frigate Presidente Sarmiento, making passage 
from New York to Boston. Lat.(¢)=N. 40° 35’ 36” ; observed 
three altitudes of sun: 

k=35° 50.30. 36° 6’ 30” 36° 11’ 30” (corrected). 

Required the three H. A.’s corresponding, in order to determine 
the longitude. 

Sun’s Decl. 8= 23° 00’ 04” N.= +23° 00’ 04”. 
= + 40° 35 36” 
$= + 23° 00’ 04” 


$+8= 63° 35’ 40” cos(@+8) =0.44473 Tab. IV. 
@—8= 17° 35’ 32” cos(p—8) =0.95323 
S= 1.39796 

cos(@—8) =0.95323 0.95323 0.95323 Tab. IV. 
sin h=0.58767 0.58932 0.59049 
N=0.36556 0.36391 0.36274 
sin? : =0.26149 0.26031 0.25947 


te PO" ss 4®5™25°2 4%4™58'.7 Tab. VI. 
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CALCULATION OF THE DECLINATION. 


This is a common problem of navigation, when, being overcast, 
astar or planet appears in a clear space, and one wishes to know 
which heavenly body it is, either for the purposes of an altitude 
jine, or compass correction. 

At the moment of taking the altitude of the observed body, the 
true azimuth is obtained approximately to degrees, using a pelorus 
or azimuth circle. 

With this data and the D. R. latitude, we deduce from the 
astronomical triangle : 


sin 8=sin ¢ sin h—cos ¢ cos h eos A 


=sin ¢ sin h—cos ¢ cos h (x —2 sin? “) 
= —cos(¢+h)+cos ¢ cos h- 2 sin? 
= —cos($-+h) + [cos($+h) +c0s(g—h) sin? S, (6) 


an equation that is analogous to (4), without any other difference 
than substituting 3 for “ h’’; taking the algebraic sum and differ- 
ence of ¢ and h (this last being always positive) ; and considering 
the observed azimuth (4) as if it were the hour angle, when em- 
ploying Table VI in the solution of the problem, the element being 
expressed in degrees, minutes and seconds. 

Once the declination is calculated in the above form, the H. A. 
iscomputed according to the rules already given. With this H. A. 
and the sidereal time of the observation, the R. A. is deduced by 
the rule 


An sitet. 


If now we look in the Nautical Almanac for a star or planet 
having these coordinates, we will know what star we are working 
with. 


Example. 


May 20, 1913. Overcast. At 20" 27™ 34%, sidereal time, in 
Lat.(¢)=—7° 9’ 30” observed a star through a break in the 
Clouds. Corrected altitude, 29° 37’ 30”. Bearing, S. 64 W. 
(true). 

What is the name of the observed star? 
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Computation of the Declination. 


o=— 7° 09 30” cos(¢+h)=0.92410 A=—64 M= 0.28081 
i= 29° 37’ 30” (¢— h)= 0.80091 cos(¢+h)= 0.92410 
@+h= 22° 28’ 00” S = 1.72501 C= 0.48440 





@¢—h= 36° 47’ 00 sind= 0.43970 
== — 26° 43' 00” 
Now if we look in the ephemeris (in this case the N. A.), we 

find that the star with these approximate coordinates is a Scorpii 


(Antares). 


DETERMINATION OF A LINE OF POSITION IN THE CASE OF A SINGLE 
_ 
ALTITUDE. 


Using our method we find directly the actual position sought 
without changing the D. R. coordinates, or taking an assumed 
point. 

Let us cite the example of Professor F. Ball in his great work 
(Altitude Tables, etc.) page VI, not as means of comparison 
between two methods, but as a proof of the system we follow. 

*“ At about 7" 4o™ a. m., dead reckoning position was 16° 35’ N. 
62° E. The sun’s true altitude was 18° 57’, G. M. T. 15" 47™ 47, 
declination S. 14° 18’, equation of time 14™ 25°—to M. T. To 
- determine the position line. 


a. oe 
G. M. T.=15 47 47 
Eq. of T.=- 14 25 


7A Peg $5 22 
D. R. Long.(#) = 4 08 oo 62° oo’ E. 


Westerly H. A. in 62° E.=19" 41™ 22°.” 


Following the steps of his method, one first obtains an approxi- 
mate point B, whose coordinates are ¢= 16° 52’ 7” N., and #=61° 
58 3” E. from where he passes to the D. R. parallel, ¢=16° 35; 
deducing en longitude of the point C by means of the Pagel 

—I 
is= cos ¢ tan 4° 

Taking, then, the data of the foregoing example, let us go 
directly to the D. R. parallel ¢= 16° 35’: 


correction 


* In English in original (translator). 
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Om oS 
G. M. T.=15 47 47 
Eq, of, :Ts385.:534:28 
GcA, T.= 15: 38 a 
Longitude(w)= 4 08 oo (East) 
L. A, T.=19 45-82 
Azimuth (4) of the body=S. 68° E. 
Multiplier M (Table VI) using the lower part 0.28599. 


p= + 16° 35’ 

§=—14° 18’ cos(¢+8) =0.99921 
$+8= 2°17’ cos($—8) =0.85821 
p—8= 30° 53’ S= 1.85742 

C=0.53120 

. sin h=0.32701 

(See Fig. 2.) Calculated h=19° 05’ 15” 
Observed h=18° 57’ 00” 
Differenceh= -—8' 15” 


APPROXIMATE PoINT FOR AN ALTITUDE LINE. 
” 


f 


AEF 7 = 16° 35° N. 
R. Pa 
D. R. position eae oo E. 


ga = 16° 38'.5 N. 


Approx. position Pa nc=6i" Gr’ £. 


Azimuth = S. €8° E. 


~~ 
Fig;. 2; ~ © Biukins 





Entering the Traverse Tables with the azimuth 68° as the 
“Course,” and the difference of altitudes as the “ Distance,” we 


find 
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Diff. Lat. A6=3.5, Departure=8.3, 
which are the approximate coordinates of B. 





gde= 16° 35’ w= 62° 00’ 
Ap= + 3'35 do= 93 
ga= 16° 38.5 wa=61° 50’.7 


which is the approximate point Pa for the D. R. coordinates 
$= + 16° 35’; »=62° East from Greenwich. 

It is clear that if the interval between observations is small, even 
supposing the ship changes her latitude very rapidly, the factor 
[cos(¢+8) +cos(¢—8) | can, in practice, be considered a constant, 
and only the multipliers, “ /,” of each observation will be vari- 
ables. 

We also recommend taking the mean of the hour angles to 
correspond to the mean of the altitudes. This minimizes mistakes : 
that are not apparent, and we advise navigators to follow it in Diff 
order to secure the greatest accuracy in computation. 





DETERMINATION OF AN ASTRONOMICAL POINT BY THE INTER- 
SECTION OF THREE ALTITUDE PERPENDICULARS. 


Example. 

May 29, 1913. In the frigate schoolship Presidente Sarmiento. 
Lat. ¢=3° 25’ N. and Long. o=48° 46’ W. from Greenwich. 
Observed altitudes of Arcturus, a Centauri, and Sirius, at the 
chronometer times indicated. C. C.—11™ 10.5°. 

Find the astronomical position ? 











ms a nm SS h° ae : 
Chro. 9 59 46 10 05 38 10 10 32 r 
2, O II 10.5 O II 10.5 O II 10.5 4 
G. M. T. 9 48 35.5 9 54 27.5 9.59215 F 
Long. 3 15 04 3 15 04 3 15 04 : 
L. M. T. 6 33 31.5 6 39 23.5 6 44 175 a 
Sid. T. Oh 4 25 37-4 4 25 37.4 4 25 37-4 a 
Sid. Cor. I 37.4 I 37-4 tae of 
LS. F: II 00 46.3 II 06 38.3 Il II 323 x 
*R. A. .@,=14 II 44 14 35 46.6 — 641 18.4 4 
*H. A. t=20 49 02 20 32 52 4 30 14 a 
Multipliers M=0.16375 0.19068 0.30913 : 
Azimuth A=N. 66° E. N. 157° E. N. 109° W. 





























METHOD OF CALCULATING WirHoUT LoGARITHMS. 1567 


Computation of the Altitudes. 


Arcturus, a Centauri. Sirius. 
o= + g* 25" 00” + 3° 25’ 00” + _ 25' 00” 
$= + 19° 38’ 00” ne Ge 20’ 00” one: 16° 36’ 00” 
$+8,= 23° 03/ 00” 57° 04’ 00” Sig Il’ 00” 
¢—5,= 16° 13 00” 63° 54 00” 20° ol’ 00” 
cos(¢+8)= 0.92016 0.54366 0.97365 
| ee, ttt 0.43994 2.93959 
Sum S= _ 1.88037 0.98360 1.91324 
C= 0.30791 0.18755 0.59144 
sinh= 0.65230 0.25239 0.34815 
Computed Alt.= 40° 43’ 00” 14° 37’ 00” 20° 22’ 30” 
, Observed Alt.= 40° 32’ 30” 14° 40’ 30” 20° 32’ 30” 
: Diff. Alts. =— 0° 10’ 30” + 0° 3/30” + 0° 10’ 00” 


Position Pa BY INTERSECTION OF 3 ALTITUDE LINES. 


a ° 


‘ 





SS aan eta ti tal og ak ge —% Ov vetuy ws 





pofee 2 2 0 N 
@ = 48° 46’ 00” W. 


Pal = 3° 17' 00” N. 
@ = 48° 54’ oo” W. 








Fic. 3. 





| 
. 
i 
] 
| 
| 
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The subjoined sketch shows graphically the three altitude lines 
intersecting as the coordinates of Pa. 


$=3° 17'N., 0=48° 54’ W. 


LATITUDE BY CIRCUMMERIDIAN ALTITUDE. 


From the general relation of Problem I, we have 
sin h=cos(¢—8) — [cos(¢+8) +cos(¢—8) ] - sin? = : 


If we substitute h, for (¢—8), which is the meridian altitude, 
we have 


sin h=sin h, — [cos(¢+8) +cos(¢—8)] - sin? — 3 


or, better, 
sin h,=sin h+ [cos(¢+8) +cos(¢—8) ] sin? =, (VI) 
in which the term [cos(¢+8) +cos(¢—8)] is very small. 
This term is given in Table VI (rultipliers) by which we have 
but to add to the natural sine of the observed altitude after or 
before the meridian passage, the corrective term 


[cos(¢+8) +cos(¢—8) ]sin? £ 


in order to get the natural sine of the meridian altitude or sin h,. 
From Table IV we get h,. With this we deduce the zenith dis- 
tance Z, Z=9o—h,, which will be positive or negative, according 
as the body has been observed facing South or North respectively. 

The latitude sought then is derived from the following: 

o=Z+8. 

The computation of the latitude by this method (circum- 
meridian), does not present unfavorable conditions in cases where : 
the latitude is equal or nearly so, to the declination, and of the q 
same sign, as happens when the formula a 

h,=h+at? 
is employed. In this formula a signifies the change in altitude of 
the observed body in a minute of time before or after meridian, 
the value of which is given in the navigation tables of Professor 
Pastor of the Argentine Naval School (Table XXX'VII) and is 
obtained from the expression 


a3 


_ cos ¢ cos 8 goo’: sin 1” 
AP 2sin(¢—8). 
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TABLE VI. 
TABLE OF MULTIPLIERS—M. 









Hour Angle 4" =60°. 





20" 21™ 22” | 2am 24™ | 25™ 26" | 27™ } m 29" a) 
65 00/| 65 15’ 65 30! | 65 45’| 66 00’! 66 18! 66 30! | 66 45’) 67 15! | 67 30% < 
| | } 


Secs. time 





bi 








0.29663 ,0.26863 0.30063 lo.30264 0.30464 a its’ 00] 60 
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Hour Angle 19". 











If t < 12 hrs. take hrs. and mins. from top, and secs. from left. 
If t > 12 hrs. take hrs. and mins, from bottom, secs. from right. 
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which, when Lat.= Decl. and is of the same sign, gives the value 
of a as hypothetically infinity (a= coy. —— 

Furthermore, in the term at*, one must convert the seconds of 
time into minutes of “t,’’ whereas this is avoided in the Table of 
Multipliers, which are expressed in hours, minutes and seconds, 
thus saving such an operation. 

Here, then, we have the most important applications of this 
method. In the finished book there are going to be all the prob- 
lems of dead reckoning, computation, of lunar distances (now 
actually in disuse), time of true and apparent rising and setting 
of heavenly bodies, duration of astronomical and civil twilights, 


etc., all of which we will not further undertake at present in this Wh 
article. » aiked 
Before closing we emphatically recommend the use of a comput- - aboare 
ing machine, on account of the automatic character of all its opera- - petty ; 
tions, a thing greatly to be desired by all navigators in their many - who, , 
and varying circumstances. o 
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THE PETTY OFFICER QUESTION. 
By Ensicn E. W. Rosinson, U. S. Navy. 


- Who and what is a petty officer? This question may well be 
asked with reference to any number of the so-called rated men 
aboard any ship in the navy. So far as regulations are concerned, 
petty officers may be said to be any rated persons in the service, 
who, according to Art. 1015, U. S. N. Regs., 1913, “ shall have, 
mder their superiors, all necessary authority for the due per- 
formance of their duties, and . . . shall be obeyed accordingly,.’ 
but, in the strictest sense of the word, is every such person a petty 
dficer? We find from an analysis of the term that “petty ” 
means “ inferior, or subordinate,” and that “ officer’’ means “ one 
who holds an office, a person lawfully invested with an office, 
whether civil, military, or ecclesiastical,” or that a petty officer is a 
“person lawfully invested with a subordinate office,” yet how 
many so-called “‘ petty officers,” aboard the average ship, are in- 
vested with a subordinate office ? 

Would it not be far better to have the term “ petty officer ” actu. 
ily mean “a person lawfully invested with a subordinate office,” 
where “ subordinate office’ designated the responsibility of carry- 
ig ona certain work for which the petty officer had under him a 
ttrtain number of men over whom he had more or less absolute 
‘tontrol? The more men required the higher the rating of the petty 
tlheer should be; in other words, his rating in his branch would 
ina measure, commensurate with the number of men employed 
inder his command. We would then have only such petty officers 
would be necessary to a proper supervision of the work required 
tbe performed, and not petty officers simply because they had 
tirade, though lacking in experience in handling men, in super- 
tsing work, and in responsibility to enforce or in aptitude to sub- 
lit to the rigid discipline required in the navy. 
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This subject has repeatedly presented itself to me in a more or 
less serious light, both from the point of view of justice to the 
man and the point of view of discipline in the service. As an 
example, how often you see the petty officers in the list of absentees 
as “absent over liberty,” or on the report book for some 
offense, or perhaps a more serious offense! Any breach of dis- 
cipline on the part of a petty officer is certainly more serious than 
it would be on the part of an unrated man; yet the latter may have 
been in the service many times longer than the petty officer, 
who, by reason of inexperience, may be entirely ignorant of the 
gravity of the offense committed, yet, nevertheless, more fully re- 
sponsible to discipline because of the difference in their ratings, If. 
you investigate farther, you will probably find that these offenses 
have been committed by men who enlisted as petty officers, or were 
appointed soon after enlistment to one of the positions of a petty 
officer in the artificer or special branches, or even in the seaman 
branch, yet such fact does not relieve them from the graver respon- 
sibility imposed upon a petty officer. I speak now particularly 
of machinist’s mates, oilers, electricians, yeomen, ship’s cooks, 
carpenter’s mates, shipfitters, printers, painters, etc. How often 
you hear a captain at mast say, “ Do you not realize the responsi- 
bilities imposed upon you when you accepted the appointment as 
a petty officer?’’ Yet the man addressed may have nobody especi- 
ally subject to his orders and consequently is not a petty officer in 
reality. He may have been in the service less than three months, 
yet he is required to be an example to men who have been in for 
perhaps two or more enlistments. 

By all this, I mean that it is unjust, both to the man and to the | 
service, to make him a petty officer when such rating is not neces~ — 
sary to the efficient performance of his duties; in other words the 
requirements of a petty officer should be those of a foreman in 
civil industrial plants. 

Many people would say, “We cannot get good men in the 
artificer and special branches unless we give them the higher pay 
of a petty officer.” Very true, but would it not be far better to 
give them the pay that they now receive in the various ratings and 
take away their authority and consequent responsibility, except 
in the higher positions? I am sure no man can reasonably expect 
to be put in a position of trust and responsibility when he first 
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enlists, no matter what his trade may be, but he may well expect, 


and deserve, pay according to his services rendered. I do not 
mean to infer that people so enlisted are not capable men, that some 
are not capable of assuming all the responsibility imposed upon 
them by reason of an appointment as a petty officer, but we cannot 
know, when men first enter the service, whether they will be 
leaders of men and “ will show in themselves a good example of 
subordination, courage, zeal, sobriety, neatness, and attention to 
duty” ; this will be known only by long and continuous observation 
of the men, their habits and their attitude toward the service. 

In all except the ratings of the chief petty officers, masters-at- 
arms, boatswain’s mates, turret captains, gun captains, quarter- 
masters and coxswains, would it not be better to have the ratings 
asthey are in the hospital force? Why should an oiler by a petty 
oficer? He has no one over whom he must exercise authority in 
the proper performance of his duty, or at most a very few men. 
The same will apply to gunner’s mates, machinist’s mates, elec- 
tficians, carpenter’s mates, printers, shipfitters, painters, yeomen, 
ship's cooks, and even some of the first class petty officers, such as 
boilermakers, coppersmiths, blacksmiths, and sailmaker’s mates. 
Suppose we establish the following table of ratings: 


C. PvO:S: 

Seaman Branch. Artificer Branch. Special Branch. Marines, 
CM. AA. C. M. M. C. Yeo. Serg. Maj. 

C. B. M. CLs H.-S Q. M. Serg. 
CG. M. Cc. C. M. Bandmaster. First Serg. 
aa. C. c We F. Cc. C. Std. Gun Serg. 

© G. C. Drum Maj. 
CQ. M Ldr. of Band. 


2d Ldr. of Band. 


P. O.’S. First Ciass. 


P. O.’S. Seconp CLaAss. 


Sergeant. 























1574 THE Petty OFFICER QUESTION. 
P. O.’S. Tuirp CLaAss. 
M. A. A. 3c. M. M. Ic. First Mus. Corporal. 
Cox. Elec. Ic. Yeo. Ic, 
G. M. tc. C. M. Ic. Com. Std. 
G: C. 2e. W. T. nH. (AS Te: 
Q. M. 3c. S, F. ic S.C. ic 








SEAMEN. First CLAss. 










G. M. 2c. Boilermaker. Baker Ic, ‘Privates. 
G. M. 3c. Coppersmith. Yeo. 2c. 
Sea. Gun. Blacksmith, S.-C; 
Seaman. Plumber & fttr. Mus. Ic. 





Sailmkr’s Mate. 
Painter Ic. 

M. M. 2c. 
Elect. 2c. 

C. M. 2c. 
Printers. 
Oilers. 

3: 3, 2c. 
Firemen Ic. 






Mus. 2c. 


















SEAMEN. SECOND CLASs. 












o.:S Elect. 3c. Yeo. 3c. 
CL MM. Se. ig SRE 
F. 2c. Bkrs. 2c. 
Mus. 2c. 
Bugler. 








SEAMEN. THIRD CLAss. 






a Shipwrights. H. App. 
Coal Passers. S. C. 4c. 
Landsmen. Landsmen. 






We would then have the men possessed of the amount of 
authority commensurate with the number of men supervised, of 
with their ability or opportunity as leaders of men. They would 
still have the same title and pay according to the services rendered. 
We would then have the same ratings in the C. P. O.’s but the 
ratings in 1st class P. O.’s would be reduced from twenty-two 10 
five ; the ratings in 2d class P. O.’s, from fifteen to four; and in 3d 
class P. O.’s increased from ten to sixteen; in other words we 
would have only twenty-five kinds of “ foremen” as compared 
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with forty-seven as at present. In this way only men capable of 
assuming authority and responsibility would have it vested in them. 

If this schedule of petty officers could be put into operation we 
would have some one besides petty officers on watch in the engine 
room, where at present they are all rated, one C. M. M., one M. M. 
Ic, and two oilers, with the C. P. messenger, as the only person 
subject to the orders of all. The same would also be true in the 
yarious office forces, especially the paymaster’s and executive’s, 
in the galley, in the dynamo room and in the gunner’s gang. The 
eficiency would be the same, the men would still be as reliable 
as they were before, their mechanical ability would remain un- 
changed and we would not be thrusting a responsibility upon a 
new and untried man who is incapable of assuming it by reason of 
inexperience and lack of knowledge of the service and service 
customs; nor would we have one petty officer for every two 
unrated men in the engineer force, ten petty officers to one unrated 
man in the carpenter’s force, all petty ‘officers in the electrical 
force, at least two petty officers to one unrated man in tlie gunner’s 
force. By this means we could pick our “ foremen”’ from men 
whom we know, by reason of their service, to be leaders of men 
and, in fact as well as in name, petty officers. We would no more 
think of enlisting a new man as a boatswain’s mate or a corporal 
because the man had been at sea before the mast or had been a 
corporal in a semi-military organization, yet we continually enlist 
electricians, and machinist’s mates, simply because they have done 
similar work “ on the outside,” without proof of their mechanical 
ability.or their ability as leaders of men. As an example of the 
injustice to the man himself, a chief electrician held an acting 
appointment as such for six years because he was an expert 
mechanic ; yet he could never get a permanent appointment because 
he could not handle men, and if he wanted a job done he had to do 
ithimself. Now would you say that he was a chief petty officer 
“in fact” as well as in name? 

















































DISCUSSION. 





The Petty Officer Question. 


Lieut. ComMANDER D. W. Knox, U. S. Navy.—While the titles of our 
men have undoubted influence upon the duty which they are expected to 
and do perform, the kernel of “the petty officer” question does not lie in 
the question of titles. Unfortunately these have become legalized after 
assuming the present form, and, according to my understanding, an act 
of Congress is required to change them, Effort by the Navy to modify 
them might or might not be successful. 

What does matter—and matter very greatly—is the relations which are 
established by service custom between officers and petty officers, and 
between petty officers and men, This is in our own hands. 

Our ship organization should give to such petty officers as should at 
tingly exercise military command, the duties and responsibilities that accord 
with their relative ratings. Petty officers should actually command certain 
groups of men representing units of organization; and the detail to each 
of these commands should be as permanent as possible. Practical con- 
siderations may make it necessary to change the personnel of a petty 
officer's command for the various routine duties and exercises; but such 
changes should be reduced to a minimum. Gun’s crews, boat’s crews, hose 
crews, W. T. doors parties, etc., should be almost synonymous terms. This 
would lead to a clearer recognition of the duties and responsibilities of 
petty officers, not only by the petty officers themselves but also by the men 
and officers. 

“ Organization implies that every man’s work is defined; that he knows 
exactly what he must answer for, and that his authority is co-extensive 
with his responsibility.” : 

“The essence of all efficient organization lies in due sub-division of 
labor and de-centralization of responsibility among subordinates, combined 
with central control and co-ordination of subordinate parts.” 

But of far greater consequence than organization in accomplishing the 
desired ends, is the system of command used in daily relations. This gives 
either life or death to any organization. 

Is the province of the petty officers defined and understood by the whole 
ship? Is their province respected and not infringed upon by their superiors? 
Are they practically held responsible for the execution of the assigned 
duties? Are they given AUTHORITY “co-extensive” with the assigned 
responsibilities” Is such authority as may be theoretically assigned sw? 
ported practically by seniors? 

In the answer to these and similar questions lies almost the whole answer 
to “THE PETTY OFFICER QUESTION,” and the question of title is @ 
very subordinate one. 
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THE COMPANY OFFICER AND HIS WORK.* 


By Captain WILLIAM E. Parker, U. S. Marine Corps. 


Hohenlohe says of the captains and lieutenants of infantry, 
“They are indeed the soul of the whole instruction and execution 
gfinfantry duty.” In saying this he in no sense detracts from the 
importance of the officers of the higher ranks, but points out the 
doser contact of the company officers with the rank and file and 
hence their greater influence over the individual men and their 
instruction and training. This distinction is particularly applicable 
othe Marine Corps for the reason that four-fifths of the officers 
if our corps are captains and lieutenants of the line (and of this 


timber there are very few not on duty with troops), who are, as 


Hohenlohe says, “ indeed during peace, year out and year in, the 
schoolmasters of the men.” 

It matters not how brilliant the field officers in command of 
large bodies of men, if the company is not properly trained in its 
functions; for its objective is, as a rule, marked out for it and 
the company commander very rarely finds himself, in war, in a 
position to make great tactical and, still less, strategical evolutions. 
Hence it is that the training of the company is so important and 
the work of the company officers so exacting. How seldom do we 
tealize that as an officer works his company in peace, so will he 
fry to work it in war, and that much of our routine peace training 
will not then apply. How prone we are to forget, in periods of 
long-continued peace, our ratson d’ étre and unconsciously become 


imbued with the feeling that in performing the guard and police 


dities of the garrison and maintaining a certain standard of effi- 


*Eprror’s Note.—This paper has already appeared in the “ Infantry 
Journal” of the United States Infantry Association and is reproduced here 
with the knowledge and consent of the responsible officers of that associa- 


tion, 
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ciency in parade ground evolutions we have performed our normal 
functions. When we stop to think it all out, most of us realize | 
pretty will what a company on the firing line will have to do if it 
is to acquit itself creditably, and we to a greater or lesser extent 
understand by what means the desired result must be attained, but 
there are many who apparently fail to appreciate the fact that it 
is only by hard work and attention to details during the days of 
peace that we can produce a company which will fulfill its mission 
in war. Only under the searching test of fire and lead will the 
effectiveness or worthlessness of the company be demonstrated 
beyond all doubt ; but if we are to feel any confidence in the result 
of this test we must in times of peace appreciate the war problems 
we will have to solve in all their details and work them out Nis 
the company over and over again. 

The first object for which the company officer must strive is 
the unquestioned leadership and confidence of his men, and his 
success in this matter will depend largely upon the degree of 
care and interest which he devotes to all matters affecting the 
material welfare of the men of the company. His hold on the 
men is very dependent on his zeal and his personal example in 
all the military virtues of obedience, industry, initiative, studious- 
ness, Cleanliness, sobriety, truthfulness, fairness, honor, morality 
and military courtesy. This subject of leadership is one that toa 
great extent is governed by psychological laws, which, the better 
they are understood and applied by the company officer, the easier 
will be the accomplishment of his work and the more positive his 
control ; without this confidence and leadership, all his instructions 
will be of questionable value and discipline will be of a low order. 

Discipline must be maintained by requiring from all a strict 
obedience to all orders and regulations, but in punishing derelic- 
tions of duty the company officer must administer each case on its 
merits and make due allowances for the personal equation. He 
must not be guilty of showing favoritism or forget that whereas 
most of the men are his inferiors in education, their perception 
of what is and what is not a “ square deal ” is very acute. Under 
present-day conditions and with the class of men from which we 
recruit, a martinet has no place; he is more hated than respected. 
In punishing men, the company officer should bear in mind that 
all men cannot be treated exactly alike and produce like results. 
A little time devoted to the study of the personalities of the men 
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of the company will be profitably spent, for in our service men 
are not automatons; on the contrary we place a premium on intel- 
ligence and initiative, and punishment which would act as a deter- 
rent in one case might stimulate a spirit of insubordination in 
another. The best discipline will be found where the confidence 
in the judgment and fairness of the company officer is greatest 
and where he appeals to the men’s intelligence and better qualities 
father than to a sense of fear. By his faithful and zealous 
daily administration of the company work the company officer lays 
the foundation of the discipline which will stand under the stress of 
war. 

The instruction of the company is the work to which the officer 
must devote the most of his time and which should afford him the 
greatest professional pleasure. Its value will depend on his energy, 
his industry and his knowledge of his profession. In the capacity 
of instructor will he be able to exercise most, his education, his 
ingenuity and his initiative. If he is slothful in the performance 
of this duty, the company will also be slothful and the drills will 
be perfunctory and worthless. Only by making the men feel that 
he is deeply interested in the solution of all the problems of his 
profession will he stimulate their interest and hold their attention. 
The fruit of his labors is the well-instructed company in which 
he can feel confidence that when it follows him into the combat, 
itwill function properly and give the best possible account of itself. 

One of the most important features of his work of instruction 
the training of the non-commissioned officers, for they are the 
company officers’ assistants and when efficient are a bulwark of 
strength in any company. In the first place only men of soldierly 
qualities, force of character, sobriety and intelligence should be 
selected, for there are few greater sources of weakness in a com- 
pany than incompetent weaklings clothed with the authority of non- 
commissioned officers. After men are promoted their efficiency 
isprimarily dependent on their instruction, first in a proper appre- 
Gation of their position and authority and then in a detailed knowl- 
tige of all drills and regulations by which they and the privates 
ae governed and in the various duties which devolve upon them 


_ ingarrison and in the field. 


In this work of instruction the more practical the methods em- 


" ployed the better the results ; in the school of the non-commissioned 


oficer pedagogy and pedantry have no place. The rule of thumb 
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and appeal to common sense are the most effective methods of 
imparting the information they require. We have all seen non- 
commissioned officers catechized week in and week out in one or 
two drill books or manuals, covering over and over again the 
most elementary matters with which they are or should be quite 
familiar before being warranted. This does more harm than 
good, for it gives them the impression that the instruction is only 
a matter of form to fill in the report on drills and instructions; 
it fails to excite their interest, which should be done by every pos- 
sible means. Instead of wasting the time by such futile methods, 
their thoughts on military matters within their sphere of action 
should be constantly led into new fields. To this end the instruc- 
tor must spend time and thought considering what things they 
should know, and devise the most interesting and convincing means 
of imparting the information. Arithmetical calculations, drawing 
and composition should be reduced to the minimum consistent with 
accurate information on the subjects considered. Whatever of 
theory is taught should be accomplished by concrete illustrations 
wherever practicable. The work for the year should be laid out 
ahead of time and should be progressive, each subject being a 
stepping-stone to that which follows. Rather than the assignment 
of lessons in books, it is believed that the best results can in 
generai be obtained by means of informal talks and discussions, 
though in some few subjects the catechistic method is well adapted 
and quizzes on the matter gone over will be advisable to some ex- 
tent as a basis for determining marks in proficiency. But what- 
ever methods are used, the instruction must not be hap-hazard if 
real results and progress are to be expected; care and thought 
must be devoted by the instructor to the selection of the subjects 
and the parts of each to be covered. 

The privates must also be given as much individual instruction 
as the time will allow, but some of the routine work can be as 
well assigned to the non-commissioned officers, if they are really 
capable, and with great benefit to themselves. With the average 
private, the discussion of pure theory will not be advisable, but 
as far as practicable the reason for things should be indicated by 
illustrations, as this adds much to the interest he takes and is an 
aid to memory. Since the year is divided into two parts, for the 
purpose of instruction, the work for each part should be carefully 
defined in order to utilize the time to the best advantage. For the 
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non-commissioned officers, only such subjects as require the use 
of reference books, manuals, blackboard, paper and blank forms 
should be taken up during the school season, and during the prac- 
tice season the instruction should be devoted to such subjects as 
require ocular demonstration, manual work, manipulation of 
materials, knowledge of ground and mapping. During the school 
season the privates should be drilled in gymnastics and physical 
exercises with and without arms, the use of the bayonet, all close 
order drills, ceremonies and all work preparatory to field exercises 
and rifle range practice. During the practice season they have the 
range and battle firing and all the various field exercises and 
maneuvers designed to put in practice the lessons the non-com- 
missioned officers have been taught in school. In addition to this 
is the practical instruction in intrenching, camping, sanitation, 
_ clothing, subsistence, etc., ad infinitum, but the length of this paper 
will not permit of more than a general outline of the vast amount of 
work which the company officer must do, year after year, time 
after time, for his company is ever changing in its personnel by the 
acquisition of new and untaught men. But I do want to lay 
particular stress on the most important subject of all, namely, those 
exercises and practical studies which bear directly on the handling 
of the company while actually engaged in combat and during the 
preliminary stages leading up to it. The sooner we forget the 
illusion of normal attacks, normal advance and rear-guard torma- 
tions and outposts, and learn to study the ground as we go over it 
and adapt our dispositions to the conditions in each case, the 
better. Each officer must in these matters educate himself, formu- 
_ late his own problems and work out his own answers before he can 
feel confident of his ability to make with his company a successful 
début on the stage of war. Parade ground drills are all right in 
their place, but they are a poor preparation for the exigencies 
of battle, and the company officer who is satisfied with close order 
drills and leaves the working out of all these assimilated war prob- 
lems until the war-cloud appears on the horizon, is doomed to 
_ ignominious failure. 

| The history of war teaches the importance of fire discipline, and 
' tnless the men are constantly drilled in all its many details, it will 
fall to pieces in the presence of danger. Napoleon said, “ The 
fire-arm is everything, the rest nothing.” What he meant was that 
its effective use is the most important and decisive factor in battle. 
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So our task in the training of a company is the task of so training 
it in times of peace that when it is on the firing line in time of war 
we shall attain and sustain a preponderance of effective fire. The 
work done on the rifle range is but in a small measure thé solution 
of our problem, for in it are included the supply of ammunition to 
the firing line, the selection of cover, the judicious expenditure of 
cartridges, the determination of ranges, the kinds of sights to be 
used, the transmission of ranges and other orders, control of the 
number of cartridges fired at each halt, the cessation of fire, etc, 
and yet how many companies are really thoroughly drilled in all 
of these vital matters? It is “up to us,” the company officers, to 
resolve the problems of combat, fire discipline and fire preponder- 
ance into all their possible components ; to foresee the possible con- 
tingencies of battle and have a ready answer for each; then to so 
drill the company that they will respond exactly in a prearranged 
manner to the demands of each new set of conditions as it arises. 
The day has passed (if there ever was a time) when company 
officers can defer until drill-call before deciding what to give the 
company and expect to have a company that will be an effective 
fighting unit. It is evident, then, that, to make the most of the com- 
pany, there is enough work and thought to fill the peaceful days 
of the company officers if they are to successfully play their part in 
the game of war. 

And yet how seldom do we see company officers, and especially 
the subalterns, exercise the forethought and attention to business, 
the application of time and energy, that they would have to devote 
to the successful pursuit of any civil profession? How many of us 
plan even one day ahead, what lessons we and the company are 
to learn on the morrow; what practical problems we will work 
out; what feature of our war function we will develop? Are 
we not prone to let the days slip by and feel satisfied if we have 
had a good parade, performed a few routine garrison duties and 
spent a scant hour on a perfunctory drill that will fill in the report 
on drills and instructions? The company officer cannot expect his 
men to follow where he does not lead or learn things he cannot 
teach, but how many of us delve into the vast store of military 
literature and thus supplement our practice by study as would 
the doctor or lawyer who is ambitious to keep pace with his pro- 
fession? Let us each answer these questions; let us take off our 
blinders and take note where we are. If we do this we will form the 
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habit of daily thinking out what of the company’s possible war 
functions are in an undeveloped condition, and we will plan ahead 
to bring the company up to a satisfactory state of efficiency in each ; 
then will we drill the company in what it needs and not in the first 
thing that pops into our heads when the Ist sergeant turns the com- 
pany over in the morning. If in addition to this we spend an hour 
or two a day on professional reading we will gain new ideas and 
devise new projects for practical work and thus keep a pace or 
two ahead of the company. What the company officer will be 
in that future day of war will depend on his habits of yesterday, 
to-day and to-morrow; in all his personal attributes he will be on 
that day the product of the days of peace and his company will be 
just what he has made it. 
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CASUALTIES AND EXPERIENCE. 
By Ensicn VALENTINE N. Bigc, U.S. Navy. 





Whatever the argument advanced in favor of teaching the 
younger personnel, from books, the lessons learned by older of- 
ficers, through long years of association with service conditions, 
it is always answered by the old and narrow adage “ Experience 
is the best teacher.’’ Usually follows a sniff or two of contempt 
at the idea that such an involved thing as experience could be dealt 
with as anything but the most illusive and incommunicable sub- 
ject. Then follow discouraging remarks, expressing the general 
idea that that very idea is folly itself and that experience cannot 
even partly be taught from books.. This last, presumably because 
there are no books from which to teach it. 

The product of the teachings of experience is a man who can 
handle men ; who knows how, in time of stress and excitement, to 
handle casualties; and who knows as a result of his experience 
the kind of casualties, accidents, mismanagements, mistakes and 
misjudgments to look out for and correct. 

The advantage of bringing all of our personnel to the above 
most desirable level of efficiency is undeniable. But at present this 
can only be done after years and years, and officers must now gain 
their experience by making the same costly mistakes which taught 
their predecessors, there being constantly a loss of material and 
efficiency. 

Take, as an illustrative example of this, a newly graduated 
ensign. He is sent to the engine-room, is given the onerous task 
of looking up a multitude of valves, pumps, steam lines, etc. Ten 
to one, when he has found all of these, he knows the names of 
every one and could lay his hand on each at an order; quickly at 
that. This is undoubtedly praiseworthy and beneficial. Still, 
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his knowledge is of much the same kind as that possessed by one 
who has accumulated a vast vocabulary and has not at the same 
time the power to connect the words in an intelligible sentence, 
because he does not know, as the experienced officer would, how 
to so group in his mind his knowledge of the different lines, etc, 
that it would be of service in case of accident or casualty. He may 
and often does spend hours of useless study on subjects with 
which he will never be required to deal, and all because he is 
without the guidance of one well versed in the subject at hand, 
who could tell him in what direction his practice is going to lie. 

An officer should take enough interest to ask his seniors about 
his special duties. True, but how can one ask questions about 
things which in his mind’s eye do not exist? Where then is this 
knowledge to be found? What is to direct his thought, that he may 
efficiently prepare himself for emergency and against future 
mistakes ? 

In no one easily accessible place or book is this precious knowl- 
edge stored, and yet casualties and errors are occurring day after unde 
day almost identical in character, the facts of which could be pre- 
served for reference and thus kept constantly in the minds of 
watch officers, etc. 

Of course there are at present in the service many books, pam- : 
phlets, general orders, fleet orders and special orders which cover 
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the major casualties. However, of a great many accidents and 
emergencies which arise every day little is said, as may be seen if 
one reads over Reports on Battle Practice and Engineering Compe- 
titions. These reports afford a fruitful source of information, but 
after a year, or less perhaps, they are recalled, never to be seen 
again by those who are directly affected by the valuable lessons 
that they teach. 

A doctor is taught methods of keeping the body in good running 
order, and also he is taught thoroughly how to treat even the most 
minute disorders of the body. He learns this from books com- 
piled by older doctors who have recorded their experiences, What 
would be, the condition of affairs if. each doctor had to have pet- 
sonal practice with the different disorders of the body and only 
thus learn, by his own association with them, how to treat the next 
similar case? A young naval officer is in just this plight. He has 
been taught. to, overflowing, theories and normal procedure; but 
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of irregularities with which he frequently must meet he knows 
little if anything, except ina few major cases. 

When one considers the enormous amount of detailed instruction 
which is contained in the Navy Regulations on any one subject, or 
in any text-book, it should not seem impracticable to tabulate and 
compile in a book, under different headings, valuable lessons of ex- 
perience, likely casualties and accidents, together with methods of 
_ handling them and preventive measures. If casualties and acci- 
~ dents alone were dealt with and if the work of embodying remedies 
were to prove too great, then simply a compilation or list of casu- 
alties and accidents which have already happened, and those 
_ which can be foreseen by men blessed with wide and lengthy prac- 
tice in the service, would be a book of incalculable value. By 
this means alone can the knowledge which is now only incom- 
pletely passed on by word of mouth, be placed before future 
generations in a readily acquirable state. 

Such a book would have a ready reference and with entries 
under different headings, as for example: 


TURRETS, 


Fused primer. 

Loose article falls between sleeve and gun. 
Broken powder bag. 

Flare-back. 

Etc. 


TACTICAL MANEUVERS. 


Steaming on line of bearing. Ship next to and ahead of yours 
jams helm and turns to starboard (port). Etc. 








ENGINE-ROOM. 


Feed heater gasket blows out, throwing scalding water into 
engine-room. 
Water service leaks into oil pit. (Forced lubrication.) 


4 And so on for the different headings, avoiding unimportant and 
| Microscopic accidents. By glancing under the headings related 
Wparticular duties being performed, an officer could see and be- 
“me familiarized at once with the kind of danger and the kind of 
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mishaps he is to look for and try to prevent. He would, in this 
way, be able to prepare himself to a greater and broader degree 
during calm moments for quick action in future time of agitation 
and distress. 

Asa guide for study, as a stimulus to imagination, as a reference 
in time of war, when casualties will come upon us in overwhelming 
numbers. and officers of wide experience may become few, sucha 
book would be of inestimable importance, and by means of sucha 
book the waste and inefficiency due to inexperience in actual prac- 
tice, could be brought to a minimum. 























(COPYRIGHTED. ] 


U. S. NAVAL INSTITUTE, ANNAPOLIS, MD. 





THE SHIP’S GENERAL MESS,* 
By PayMaAsTER GEorGE Dyer, U. S. Navy. 





Commanding and executive officers, as well as pay officers, have 
a vital and direct interest in the subject here treated. All other 
officers should have a general interest in it; for it is one funda- 
mentally affecting the fighting power of the fleet. It is in this 
belief that I venture to present the following observations, sug- 
gestions and notes concerning present-day general mess admin- 
istration. 

It is certainly true that on the contentment of a ship’s company, 
largely depends her efficiency. Her efficiency does not depend 
wholly upon that. Far from it. Intelligent training, intelligent 
testraint, enthusiastic leaders amongst the officers and petty of- 
ficers are large factors. But at the base of all is the contentment 
ofthe crew. If that is absent all vim leaves the work. Somehow, 
cements which require delicate coordination fail to get each 
dther’s pace. Has an “unhappy” ship ever won the gunnery 
pennant ? 

In the contentment of the crew, with the possible exception 
of the justice of their treatment in disciplinary matters, no factor 
figures so largely as food. In the navy at any rate the day has 
passed of the rough-living tar. His place has been taken by in- 
telligent youths, who are of mettle to endure hardships if neces- 
sary, but who know what clean living and good fare are. There 


3 quickly forms amongst them a pretty accurate judgment of their 


_ *This article is based upon the more detailed pamphlet, “ The Ship’s Com- 





} “ssary Officer,” by Paymaster Dyer, published by the Institute separately 


from the PROCEEDINGS; it contains suggested weekly bills-of-fare to suit 


_ Yafious conditions of cruising, lists of viands which may be used to give 


Variety to the fare of the general mess, and other information of much 


| Mactical value to officers dealing with the problems of that mess. Copies 
_ “The Ship’s Commissary Officer ” may be obtained from the Institute 
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fare aboard ; and if it is adverse, a golden opportunity to get real 
enthusiasm has gone. 
The next step is to keep contentment with the food at the least 
cost. It is usually unrecognized, unrewarded work to save money 
for the government. Yet it is a duty which is being performed 
quietly and efficiently in a thousand ways by officers and men © 
scattered throughout the navy. The ration is so liberal thereisno | 
excuse for feeding men poorly. This being true, there is as little 
excuse for more expense than necessary, provided they are fed 
well. <A difference of a cent a day for each man in the navy of 
45,000 men amounts to $164,250 a year. A difference of two 
cents per day would build another gunboat. 
It pays, then, to inquire what are the factors which determine 
whether a general mess is well fed and contented at a reasonable 
cost. My experience is that before all comes attention to details, 
especially of food service, i. ¢., the manner and surroundings in 
which the food is placed on the tables ready to eat. Between the 
galley door and the men’s mouths there is a danger space of time 
where possible vicissitudes must be carefully looked after. The 
most painstaking work in the procurement and preparation of 
food may be nullified in effect in these few minutes. Next in im 
portance is the practical application of the fact that variety in 
food more than mere abundance is a function of contentment. 
Every effort should be made to vary succeeding bills-of-fare, if 
not in components, then in the manner of their cooking or season- 
ing, or in their sequence. One new palatable dish is worth half a 
dozen old favorites. Nothing is worse than a “calendar bill,” one 
which has been repeated so often that the men can tell the day of 
the week by it. 
If the details of food service and variety are well looked after, 
since both are under the direct daily observation of the crew, there 
will be formed a feeling of pride in the mess, which in itself is a 
great factor in the success of its administration. If the men are 
proud of their mess, they will uphold it, and pardon accidents im 
a general spirit of contentment. And undoubtedly nothing s0 
thoroughly impresses them with its efficiency as evidences of daily 
attention to food service and the bill-of-fare. 
The third great factor in a successful general mess from the 
government’s point of view is the prevention of waste. Here 1s 
where the greatest reduction in the cost of the ration is effected. 
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Waste begins from the moment of delivery when the contractor 
gives himself the benefit of the doubt and bills more than is 
weighed in, or when he bills a better quality than is delivered. 
Eternal vigilance is necessary in receiving stores. Waste con- 
tinues in handling stores. If not guarded against, cases will get 
carelessly smashed, or dropped overboard out of the slings, or less 
often, disappear on their way to the storeroom. 
_ Perhaps the greatest waste comes through cooking and serving 
~ out more than is needed. On many ships the galley and bake-shop 
get what they ask for in the way of quantities. They naturally are 
liberal in their estimates. Criticism comes to them only if there 
_tenot enough. It is particularly the business of the commissary 
_ steward to determine by experience or experiment how much of 
each article is actually needed for the day’s bill; to serve out that 
quantity only to the galley; to see that it is prepared without 
_ waste; finally to follow it to the messes, wherein conjunction 
_with the master-at- ee he sees that it is properly “ rationed out ”’ 
and any “ left-overs ” returned to the galley. 
The details of administration of the general mess may now be 
taken up. As already foreshadowed they naturally fall into three 
separate though interdependent divisions: namely, the service of 
food, its preparation and its procurement. 


Ls 


Foop SERVICE. 


__In 1906 I wrote in the NAvat INstITUTE PROCEEDINGS: 


The service of food, reaching to the farthest corner of the decks, and 
involving messmen doing other ship’s work, must necessarily be under the 
‘Sipervision of the executive officer. Yet, food service forms such an im- 





fortant link to his work that the pay officer must take great interest in it. 
‘This interest will be well repaid, for no part of the work of a general mess 
“tequires such constant and minute attention. Toothsome dishes left stand- 
f _ ing about the decks until grease, which the man-o’-war’s man likes so well 
a has become clammy, or food served in soiled, chipped ware, will in- 
" Matiably reflect upon the galley. With the right given him to bring directly 
| tothe commanding officer’s attention any matter affecting his department, 
the pay officer can exercise enough influence over food service for his needs. 
* Itis hard to conceive any matter more directly affecting him than the pos- 
tile ruin of the food he is responsible for. On his side, the executive 
tlicer desiring a happy ship and realizing the importance of a satisfactory 
mess in attaining that end, will be glad to have the suggestions and aid of 
the commissary officer while reserving the right to decide on questions 
involving changes in methods outside the galley and affecting other parts 
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of the ship’s organization. The result will be that the pay officer will keep 
in close touch with the methods of food service and will constantly be con- 
sulted about them. It cannot be too strongly insisted upon here that it js win 
the details of this service that count most, and that too much attention can exh 
hardly be given them. ... . pro 

Experience with the actual workings of the general mess has inevitably reg’ 
suggested the advisability of centralizing the work of food service. Objec- 
tions to the old system were not far to seek. In the custody of messmen, so 
gear was not really clean, neither could it be expected to be. A man of the not 
lower ratings, too often selected on account of his inability to do anything 
else, was relied upon to keep it so. His meager allowance of water served 
out from the galley was hardly more than lukewarm after carrying it to his 
mess and putting a few dishes through it. He had then to dry his gear 
with a towel which the most strenuous efforts of the master-at-arms could 
not make him keep clean. Let anyone on shipboard, where messmen wash 
their own dishes, take occasion to examine the plates on the table. Most of 
them will show the concentric rings left upon them by a greasy towel and 
scarcely any will look or smell really clean. : 

Again the washing of dishes at the table was objectionable. It kept the 
decks more or less sloppy and untidy for some time after each meal. Why 
could not this be done as in hotels or in passenger ships, in one compartment 
especially adapted, thus letting the decks be cleared and tables up as soon 
as the men finished eating? .... 

The objections to the old system found answer in the idea of centraliza- 
tion. Once defined and connected with the other parts of the general mess 
system, development pecame rapid. A.“ pantry” was needed where all 
dishes could be received, washed by modern methods under undivided — 
supervision, and kept in their own compartment until needed. The deck 
messlockers being thus cleared of the bulk of their contents, the next step 
was to arrange for the removal of the remainder—the condiments—and thus 
altogether do away with mess-lockers and the presence of food on the main 
deck, except during the progress of meals. 




























These quotations indicate the first of the two principal requisites 
of food service, cleanliness. The other is celerity. In other 
words, if the service from the galley to the mess table can be 
made more clean and rapid, and the food rendered thereby more 
attractive and palatable, a great gain in efficiency is accomplished 
at the same cost. 


CLEANLINESS IN SERVICE. 


The question of the material equipment of the mess primarily 
concerns the cleanliness of its service. Every device should be 
used to deliver the food in an uncontaminated condition, and im 
spotless surroundings. 
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The-Commissary Board convened at the New York yard in the 
winter of 1909-10, went thoroughly into this subject and made an 
exhaustive report. Many of its recommendations have been ap- 
proved and put into effect. There was so much of interest with 
regard to all phases of general mess administration in its various 
reports that it is regrettable that the board’s proceedings could 
not be published, in order that they might be made more widely 


- known to the service. 


This Commissary Board recommended, for instance, that where 
possible, hinged serving shelves be fitted against bulkheads in the 
vicinity of the mess tables, to provide a proper place for vessels 
brought from the galley and containing food waiting to be served 
into the plates. The general practice has been to bring the food 


_ down to the tables in open dishes which, for want of a better 


place, have been put on the deck. While waiting there, they have 
been subject to all sorts of contamination by the men crowding 
about the tables. Food so carelessly cared for as to be left in a. 
pan on the deck, is not apt to look as if it were meant for human 
beings. 

Serving shelves are now installed on several vessels. On those 
Ihave seen, the testimony is unanimous in their favor, not only 


_for the mess service, but for not being in the way when the deck 
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isused for other purposes. 

A decided improvement not only in cleanliness, but in keeping 
food hot, between galley and tables was made in the adoption of 
another recommendation of the board that closed food carriers be 
furnished for this purpose. The function of these carriers has 


_ only to be stated to prove their worth. The effectiveness of these 


carriers depends upon their cleanliness, and upon their being kept 


1 moderately tight while food is in transit; as well as their being 
_ thade as light in weight and of as convenient shape to carry as 
| possible. The ideal arrangement, as I believe, for stowing food 


carriers was pointed out by the Commissary Board. It was to 
have an enclosed rack for them forming one bulkhead of the 
galley and capable of being heated by steam, so that the carriers 


_ could be placed on these racks from the outside, “loaded ” from 
: Within the galley by the cooks, kept warm while waiting, and 
_ taken from the shelves from the outside by the messmen. This 


would provide ample time for inspection and for “loading ” the 


j Pans, and would reduce very materially the time for serving out 
} Which, as shown later, is most important. 
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The Puget Sound yard has developed experimentally a form of 
food carrier which gives promise of improvement over the existing 
type, if tried out in practical use. It supplies a carrier which in 


_ ordinary use can be made to hold two pans, but which can be 


broken down so as to make four pans in case of a meal which 
requires the. use of more than two. This reduces the number of 
carriers from two to one to a mess, and thus should effect con- 
siderable economy in cost and in stowage space. There are other 
less important potential advantages to this form of carrier which, 
in my opinion, make it well worth a trial. 

The necessity of caring for the gear in which the food is served, 
as well as that in which it is brought to the tables, leads to con- 
sideration of the ship’s pantry referred to in the quotation above. 
Its prime purpose is to remove to a separate compartment the 


slop and disorder about the decks and living spaces incident to 
washing up after a meal, where behind closed doors, it can be— 


centralized and under supervision. There is no reason why tables 
should not be up and the decks clear ten minutes after the meal 
is over. In the pantry there is ample time before the next meal to 
wash, inspect and get ready to serve out once again. 

The dishwashing machine is the principal fitting of the pantry. 
Its operation is based on very simple principles : the soiled ware, in 
wide meshed wire baskets is passed through two waters, which, 
for differing reasons, bare hands could not use. The first water, 


which is kept in violent agitation, is made so “ strong”’ with lye, © 
or washing compound, that the grease is cut from the ware as it~ 
is immersed by the scouring action of the water. The second 


water is kept at boiling heat, and, in rinsing the ware, heats it so 


that when taken from the water it quickly dries itself through 


evaporation. The germicidal action of the boiling, the avoidance 
of the use of dish towels, and the labor saving character of sucha 
machine constitute its virtues, 

No dish-washing machine yet made is “ fool. proof,” though 
usually built to stand rough usage. It will not automatically wash 


dishes. Some slight degree of care and intelligence is neces-_ 


sary to produce results. Even with this, all pieces do not come 
clean from the machine. A certain small percentage have to be 
rewashed, and sticky substances, such as oat-meal, eggs, etc. 
almost always require hand work. But the point is that in wash- 
ing three or four thousand pieces after each meal, much labor is 
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saved through the use of the machine, even if from one to two 
hundred have to be gone over, and especially if all the rest come 
from the machine aseptically clean. This lack of perfection in 
the product of the dish-washer requires, however, that a close 
inspection of the gear be made as it is washed, and insistent gare 
be taken that no soiled gear slip through and be delivered to the 
messmen. The man in charge of the machine should be made 
absolutely responsible for serving out only clean gear. 

The baskets in which the gear is packed at the tables are fitted 
for use in the machine without removal. Each piece has its place 
so that any shortage may be instantly noted, as the pantry-man 
takes it over from the messman. | 

A difficulty which has not yet been solved so far as I know, is 
that of washing and cleaning table cutlery. The machine will 
not do it satisfactorily with the present standard knives of steel, 
and forks and spoons of german silver. The knives after being 


exposed to strong water, if left wet any length of time, will stain 


with rust. The forks and spoons are apt to retain a film of grease 
over them. None of these will dry themselves. Therefore it is 


' necessary to establish a routine by which they shall be dried by 


hand (with clean boiled towels) in the pantry, and periodically 


_ tubbed up with bath brick by the messmen ; or one allowing them 
to be washed at the mess tables and kept in the mess boxes, with 


the other table furnishings. The former plan has the objection of 


_ fecessitating a count in and out of loose cutlery turned in by each 


mess: the latter of requiring a certain small amount of washing’ 


_ tobe done at the tables ; which ought to be avoided if possible. 


The mess boxes referred to have been a notably successful 


- development of the last few years. They contain the condiments, 
- a well as other mess furnishings. They are stowed preferably 


in the general mess issue room, where they can be refilled as 


_ needed, and the box and its contents subjected to constant com- 
_ parative inspection. They are served out before each meal and 
‘ returned just after ; are inspected each time they are brought back, 
_ 4nd, if not absolutely clean, are not accepted. As the masters-at- 
| atms are instructed to allow no mess boxes about the decks be- 
a tween meals, except for a short while after breakfast, while they 
| ate being furbished up for the day, it is distinctly “up” to the 
| Messmen to keep them tidy. 
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A spoon-holder of glass for each table adds to its tidiness and 
can be easily kept in the mess box. A very profitable addition to 
the table ware from the standpoint of economy as well as com- 
fort and appearance, is a two-quart water pitcher of heavy glass. 
When good water is kept on the table, my experience is, almost 
half the men prefer it to coffee or tea. The glistening pitcher 
helps in making the table look attractive. When not in use these 
pitchers can be kept in the pantry, or in the general mess issue- 
room, if that is more convenient to the scuttle-butt. 

A light wire mesh bread basket has proven very useful. It per- 
mits the bread to be sliced by machine or hand in the bake shop, 
instead of at the tables (which effects a great saving) and keeps 
it from being scattered untidily about the tables as it formerly 
used to be. Between meals these baskets are stowed “ nested” 
in the bake shop, being “loaded” before serving out. All bread 
not used comes back in them. 

The coffee pot is the last of the table accessories. These have 
been recently reduced to a three-gallon size as sufficient for a 
mess, and less cumbersome to handle. 

All the devices described, when supplemented by the proper 
routine for the men using them, contribute to the cleanliness, and 
attractiveness in service. The difference they make in sum total 
is astonishing. Compare an old-time table with its chipped agate 
ware poorly cared for, with the modern table shining with clean 
glass and crockery ; or the stale, stone-cold food too often served 
in former times, with the steaming portions cooked almost to the 
minute, now set before the men ; and one realizes what a revolution 
has taken place. 

CELERITY IN SERVICE. 


Celerity in service, on the other hand, does not depend so much 
on mechanical devices as on the messmen and on the routine 
which is established for them. The messmen also have their part 
to perform in securing cleanliness in service. For instance, they 
must be in clean clothes when they serve the food. Inspection 
at the galley by a master-at-arms three times a day when they 
form in line to draw it, will best insure that. And any but clean 
practices in rationing out by messmen should be severely punished. 
But, in general, their function is to get food on the tables quickly 
and neatly after it has been properly prepared and given them at 
the galley. 
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More than a hint of scientific management comes in here. The 
objects to be attained are: 

1. To have tables and benches down as short a time as possible 
before and after meals. They encumber the living quarters of the 
men, and though it may not always be realized, an extra half hour 
or more of clear decks at each meal time means much in comfort, 
as well as in the smart appearance of the ship. 

2. To have the other table gear, such as crockery, mess boxes, 
etc., about the decks as little as may be, except at meal time. That 
is, these articles should arrive at the messes from their respective 
places of stowage as late as possible before, and disappear as 
soon as possible after, the meal. Together, these contribute 
toward the general end of limiting the encumbrances and un- 
sightly features of food service in the living quarters to the 
minimum. 

3. To have food leave the galley at the latest possible instant to 
reach the tables and be served out by “ pipe down ”’; that it may be 
as hot and fresh as possible when eaten. This last is the most im- 
portant of all, for on it depends much of the results of efforts in 
food procurement and preparation, and their accumulated pro- 
duct of contentment. All these work down to “ time studies” in 
the same sense that the period between thirty minutes before 
piping to a meal, and about thirty minutes after, has to be meas- 
ured out for the messman most carefully, to get the best results 
from his work. Let us schedule what he has to do before a meal 
on his “ marathon,” as I heard one of them call it: 


1. Goes to pantry, gun-deck amidships, for crockery baskets, two trips. 

2. Goes to commissary issue-room, forward port side, for mess box, one 
trip. 

3. Goes to pantry for water pitcher, then to scuttle-butt, forward gun- 
deck (either side), one trip. 

4. Goes to bake shop, forward port main deck, for bread, and galley, 
same vicinity, for coffee, one trip. 

5. Gets down mess tables and benches and sets them. 

6. Goes to pantry for food carriers, and to galley for hot part of ration, 
one trip. 7 

(In the tropics, three and four are interchanged.) 


, 


During the meal, the messman may have to get “ seconds’ 
either from the galley or the bakery, After the meal he has to eat 
his own food, if he did not get the opportunity to do so while the 
others were at table. Then he 
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1. Wipes off crockery and cutlery with bread crusts and stows them in 
baskets. 

2. Goes to pantry and gets small pan of water; wipes off mess-box items 
and restows box, washing cutlery, if that is the routine, one trip. 

3. Wipes off and puts up tables. 

4. Wipes out food pans with bread. (Any left is returned in pan to galley 
when bread is taken back.) 

5. Returns any unused bread or food (to bake shop and galley respect- 
ively), returns bread basket to bakery, one trip. 

6. Returns food carriers with pans, crockery, baskets and water pitcher 
to pantry, two or three trips. 

7. Returns mess box to issue-room, one trip. 

8. Cleans out coffee pot. 

(If food carriers are stowed in galley bulkhead, as proposed, they should 
be returned to be cleaned there instead of pantry.) 


A typical schedule of items for the messmen of thirty-seven 
messes (including the watch mess) on the Colorado, was worked 
out and operated successfully. Different types of ships will re- 
quire a separate study for each, but in the main the schedules will 
be similar, and if applied will be found to make a remarkable dif- 
ference in the smartness of mess routine. 

It has been suggested that messmen could be combined in 
pairs to better advantage, or strikers detailed for a week at a time 
by the petty officers in charge of the messes, to be on hand at 
each meal time to assist in getting down and setting the tables 
and in going for gear when the messman finds himself too crowded 
for time. I incline to the latter routine as more flexible. Its 
establishment, however, is not always necessary, for if put on a 
close schedule the messman will make their own arrangements for 
volunteer assistance. The main difficulty will be found, not in 
following the routine when once established, but in determining 
upon a fair and yet short schedule for the service and clearing up 
at meals, and in getting it started. 

The question of responsibility for lost or broken gear must be 
settled. Formerly when each of the men drew his own gear and 
it was turned over to the messmen to keep, it dwindled down to the 
minimum with which the mess could get along until the periodical 
round up required men to draw more. Now the full quota of 
gear is served out from the pantry to each mess and regularly 
counted and reported when returned, so that responsibility for 
loss can be definitely placed at orice. A good rontine provides that 
the master-at-arms, or the commissary steward, depending on 
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who has charge of the pantry, shall investigate losses by messmen 
each week. If unavoidable the messman is given a chit which 

will secure from the general storekeeper the needed items to turn 
in to the pantry to replace the losses. If avoidable, the messman 
_jsgiven the option of buying the missing articles from the ship’s 
store (which should be kept supplied by transfer from the general 
_ storekeeper) and replacing them in that way: or of being reported 
for negligent loss of government property. Very few men are 
 ghwilling to make good such shortages ~when pay day comes. 

The same routine should be followed with mess box gear. The 
pantryman and the jack o’ the dust in charge of mess boxes in the 
sting room should each be required to keep a book in which 
lasses are recorded as found and reported by them. These losses 
should be replaced in all cases by the messman by one or the other 
methods above described, and should not be crossed off the book 
util their replacement has been made. Thus may be instituted 
asimple system of kerone all gear complete as to sets, and fully 
aeounted for. 

The pantrymen are of course responsible for the condition and 
custody of all gear stowed in the pantry. Messmen should be 
instructed to insist that they be supplied with a full outfit (usually 
4 sets) whenever gear is served out to them, and refuse to take 
my baskets showing short except as noted by the master-at-arms. 
Pantrymen should be’ directed to exchange any gear returned by 
the messmen soiled or unsuitable, without question. If it has been 
properly inspected by the pantryman before leaving the pantry, 
this will not often occur, especially as the messmen usually have 
three or four extra sets to choose from. But the right of the 
‘Messman to exchange any pieces he takes back to the pantry 
‘Mtould be definitely understood by all hands. Then he can be 
‘eld absolutely responsible without possibility of extenuation, for 
“putting any soiled piece upon the table, and in turn the master-at- 
‘ms, in local charge, for letting him do it without reporting him. 
 Inthis way a system can be worked out with clearly defined 
ts and responsibilities at every step, which will insure the 
Messes being set with clean table-ware. 

} Aninventory of the mess gear should be taken periodically to 
: ine the responsibility of the pantryman.. I have never found 
“heloss from the pantry too great to be considered ordinary break- 
i Reafter once inducing care by giving the pantrymen the option of 
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replacement from the canteen, or being reported for excessive | 
losses. . . 
In concluding, discussion of food service, a note should be 
added as to the “ watch mess.’”’ This is an extra mess established 
to give food to the men of the deck, marines, and special detail — 
forces, coming off watch, so that instead of there being “late 
eaters” all around.the decks with meals saved from the food 
served at the regular time of issue, all such may be seated together 
to a meal served from the galley at the proper time to have it as 
palatable in all respects, as the earlier mess. 
This was an innovation on the Colorado, so far as I know. It 
gave great satisfaction. The need for such a mess can be more 
plainly shown by enumerating the persons who regularly “ 
it on that vessel. 


Watcu MEss. 

AT SEA. 

1 Boatswain’s mate. 
1 Quartermaster. 


IN PORT. 
1 Boatswain’s mate. 
I Quartermaster. 





1 Bugler. 1 Bugler. 
4 Signal boys. 4 Signal boys. 
2 Speed cone boys. 5 Marines. 


1 Masthead lookout. 2 Dynamo watch. 





1 Speaking tube watch. 

1 Central station watch. 

2 Annunciator watches. 

I Helmsman. 

1 Steering engine-room watch. 
2 Deck messengers. 

2 Dynamo watch. 

1 Wireless watch. 


1 Title X storeroom keeper (G. 


S. K.) watch. 


1 Title B storeroom keeper (G. 


S. K.) watch. 


23 


mess. 


A messman is regularly assigned to this mess, and in spite of 
its shifting personnel and odd hours, falls into the same routine 
as the other messes, as shown by the routine for messmen and 


galley appended. 


20 


(At sea marines have one late mess, and engineers are arranged in messes 
by watches, the watch coming off being on the same schedule as the late 


1 Wireless watch. 

2 Deck messengers. : 

1 Central ‘station watch. ae 

1 Title X \storeroom keeper. ft 
S. K.) . watch. 

1 Title B storeroom keeper @ 
S. K.) watch. 
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Foop PREPARATION. 


‘ Food preparation centers in the galley and bake shop. If the 
catchwords “cleanliness” and “ celerity” epitomize the efforts 
of food service, so “‘ food hot and fresh” serve for those of food 


_ preparation, as the latter phase defines the object towards which 


most of the efforts of the galley and bake shop are directed. 

The ship’s cook, first class, should be in charge of the galley and 
butcher shop and directly responsible to the commissary steward 
and commissary officer for the condition in which they are kept, 
and all operations which take place in them. He is directly in 
charge of both watches and is technically always on duty when 
work is being done. On a large ship, it is not necessary that he 
should do much manual work. It is rather advisable that he 
should not, except when necessary to pitch in to save a situation, 
but he should genuinely and thoroughly supervise everything 
which is going on. He should be held strictly responsible for re- 
sults, and that the routine given him is carried out exactly. 

The galley watches usually stand day on and day off under the 
two next ranking cooks. A befter routine, I believe, is to con- 
sider every one on duty until finishing the clean-up after dinner, 
when one watch goes off for the afternoon. The watch going off . 
‘isnot called on that day for any work unless absolutely necessary 
‘md by specific authority of the commissary officer, and is to be 
“wsed the next morning only in case in the judgment of the chief 
“cook, the regular watch cannot handle the work. This usually 
tesults in a “ day on and day off ” routine with a shift of watches 
at 1.00 p. m., but everyone is available for work in the morning 


when necessary without giving ground for the feeling that hours 


‘off are being encroached on. In other words, every other after- 


toon and evening free should be a carefully guarded prerogative 
' forthe cooks, but morning leisure should be considered a privilege, 


‘ad morning work no hardship for any member of the galley 


~ force 


_ The butcher has a detail which can influence decidedly the pala- 


| ‘ableness of the food. Poor butchering can almost spoil good 


‘Meat, no matter how carefully prepared afterward. Cutting with 


‘Ot across the grain; the selection of cuts; the proper ripening of 


“the “green” meats usually delivered to him are all important. 
Unfortunately, many navy butchers are self-made in the service, 
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and the great margin of difference their work makes is not always 
appreciated. es 

Most galleys are now arranged so as to prevent unneccessary — 
traffic in the galley enclosure; by enabling the cooks st 
inside to serve messmen in a freely moving line outside... This 
arrangement wonderfully speeds up the serving out as well as _ 
avoiding confusion and dirt in the galley space. If the food 
carrier rack (and heater) can be incorporated in an easily accessi- 
ble galley bulkhead, I believe (though I have not seen it tried), 
the process of serving out could be still further shortened “ 
simplified. Fs 

In general the mechanical devices in the galley and. bal: cian t 
are modern and satisfactory. Some of the newer battleships are 
trying out electric ranges and ovens under service conditions with 
every prospect of success with them. I believe in time their 
adoption for the service will be general. lida 


THE BILt-or-F are. 


A small volume might be written on the subject of the work in 
. the galley. To beas brief as possible, the bill-of-fare is its primaty 
determining element. The making of a navy bill-of-fare is 
almost an art in itself. Besides the state of the storeroom and the » 
local markets, various odd factors have to be considered. For 
instance: The days of the week; soup Saturday, fish Friday (if 
custom be followed) ; the use of the different cuts of the beef in 
the proper proportions (to use up all the parts of the quarter); 
last week’s bill (that this week’s may be as different as possible); 
liberty (a light supper Saturday night) ; the requirements of the 
ration; the greatest variety of good substantial food at the least 
cost. 
There is no method I know to learn how to make up a satis- 
factory all-round bill-of-fare, save through experience. The 
usual general rules to follow (let it be remarked, not formulated 
by dietary considerations, so much as by popular demand), may 
however be roughly indicated. 

Meat three times a day (substitute eggs for breakfast as often 
as their price will permit). Sometimes a breakfast of cereal and 
milk and some solid fruit will do, but not often. 
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Potatoes at least once a day, and nearly always for dinner. One 
other vegetable, either in combination with the meat or soup, or 
by itself, three times a week for dinner. 

A sweet of some kind every day with supper. Coffee every day 
for breakfast and dinner. Tea and cocoa, or iced drinks such as 
cold tea, orangeade, or lemonade, for supper.. Bread and butter 
every meal. As many kinds of hot breads, cakes and pies weekly 
as the bakers available will permit. 

These are general rules subject to slight variations, according to 


_ theship. From them, however, can be constructed the framework 


of a bill-of-fare. A good way to begin is to lay out the meats for 
21 meals. 

When the meat constituent of each meal has been determined 
the bill-of-fare should be read across and up and down to see if 
the greatest effect of variety has been achieved as far as meat 


' goes. Then it should be scanned to see if it repeats the preceeding 


week’s bill in too many particulars. Then to see if the meat can 
properly be cut and used, that is, whether a stew is properly re- 
lated to a roast, so that both poor and good meat can be used ap- 
proximately the same day. 

When the meat question is settled, take up the question of vege- 
tables ; then determine the desserts, schedule for the bake shop, etc. 


_ The latter ought to produce under normal conditions, from four 
_ to seven dishes a week besides the regular loaf bread. This in- 
4 cludes hot rolls, coffee cake, or corn bread for breakfast, or pies, 
ginger bread or other cake for suppers. 

_ Variety, and again variety, is the things to seek in making a 
_ bil-of-fare. A new dish heralded on the bulletin board through 
_ the posting of the weekly bill is talked about before its arrival 
| and after its disappearance. 


A final word as to the bills-of-fare. They should not be varied 


' from in the slightest detail without specific permission of the head 


of the commissary department on board. This must be distinctly 


' Understood or cooks will let circumstances control their adherence 
| tit. Upon the heels of this statement follows the text that all 
' bills-of-fare should be absolutely honest. There should be noth- 


ing on them that is not actually served. If a change is essential, 


_ itshould be made on the copy on the bulletin board as well as in 
_ the galley, so that no suspicion of attempted deception may be 
| “used in the minds of the crew. 
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GALLEY COOKING. no ' 

Care in all details, and the elimination of all slap-dash work is w 
the fundamental here. A good bill may be ruined (as well as good | - 
buying and good service) or a poor one ennobled by the way itis | a 
handled by the galley force. “‘ Food hot and fresh.” The cooking > the: 
operations must be carefully planned so that the food willbe JF — 
served out from the kettles or the ranges as nearly as possible ] os 
at the moment it is “done.” Sometimes the dishes have to put J ig 
through the range in relays; or some one of the viands will be J ihe 
“done” before another.. For these emergencies, a heater is ies 
usually provided. In it food may be kept hot under conditions | “Si 
producing the least deterioration, until the rest of the meal is 4 “ail 
ready. . shig 
“ SERVING OuT” AT THE GALLEY. : rep 

When ready, a routing must be established for serving out ° | 8! 
most rapidly and efficiently. It is no figure of speech to say that | mal 
every second counts at this time. Careful experiments should Spe 
settle what is the latest moment the food can leave the galley and | ut 
reach the tables, and the chief cook should be trained to hold the = foo 
more delicate dishes at least, until the moment arrives. It is here 4 ' \ 















that food preparation and food service meet. : 

With a conveniently arranged galley, the cooked parts of an 
ordinary meal for eight hundred men can be served in six minutes — 
allowing two and a half minutes for the last man served to get f 
below and ready. 

Depending on their locations, similar specific instructions as to 
line up, to receive, and route to mess should be prescribed for the 
bake shop and issue room. 

A second fundamental consideration in serving out is to pre- 
vent waste while justly apportioning the food amongst the messes. 
The galley’s opportunity to stop waste lies here. It is far better 
to keep excess food from leaving the galley than to have it come 
back from the messes. If the strength of the messes is accurately 
known, there is no reason why the food to each should not be 
apportioned out practically as accurately as if weighed out. Cooks 
get very expert in delivering the right quantity. The ration for 
eighteen men is not the same as that for twenty men by any means. 
Many items which come in pieces should be actually counted out. 

Ascertaining accurately the strength of messes, when in port is 
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no easy matter. Leave and liberty parties make the number at 
table vary widely. If the mess is in good repute, men will come 
back to eat, even while on liberty. This is a practice to be en- 
couraged for the sake of the ship; but it makes the problem of 
issuing raw material to the galley and rationing out from there, 
the more difficult. With the usual liberty book, I have come to the 


‘conclusion after trying various schemes that the best way to do is 


to depend upon the messman to tell when he comes up to be served 
how many men he has at his tables. These reports should be 
checked up frequently by actual count. If a messman should be 
found habitually deceiving the galley, severe disciplinary measures 
can be taken. By such example, the practice of exaggerating the 
number in the mess to get more food will be stopped. When a 
ship has a system of liberty tags, and a check board for them, to 
replace the liberty book as a record of men away from the ship, 
as lately tried and reported successful, it could be made an easy 
matter to determine exactly the status of each mess in this re- 
spect just before each meal. If a way for accurate rationing 
out at such times can be found it will lead to a general saving of 
food throughout the navy. 

With regard to the quantity served out, galley cooks should be 
instructed to serve enough to each mess to give each man “ on” 
it a moderate quantity. Coupled with this injunction should 


_ beone to supply any messman who returns to the galley for “ sec- 
_ onds” with an additional small quantity, and to repeat this every 
' time he comes back. The theory of this is that each man will 
_ get enough in the first place, but if he doesn’t, he can always send 


the messman back for more with the assurance that he will get it. 
The messman will be reluctant to make another trip to the galley, 
and will not do so unless there is a real demand at the mess. This 
is found to work out very well. It is well understood that, except 
when through miscalculation, the galley runs out of an article 
(which ought not to happen often) any messman can get all any- 
one wants to eat. At the same time a brake is on the issue in the 
disinclination of the messman to go for more unless required. 
The galley always holds back part of each dish for “ seconds” 
and soon learns to judge how much will be needed. 

There is one more important thing to be watched in serving 


| out, which is the cleanliness of pots and pans in which the food 


iS to be transported. Galley cooks should be instructed not to 
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serve into any which is in the least soiled, thereby making the 
messman lose his place in line. Having a master-at-arms present 
at the galley to inspect the messmen, helps insure their being 
sent for clean pieces if needed before the crucial moment when 
they are to receive their portions. In a short time it will be found 
that the messmen will conform themselves to what is required, 
with the result that they are decently and cleanly clad while serving 
at the mess, and do not permit good food to be spoiled by contact 
with soiled pans. 


Tue Bake SHop. 


The baker in charge is responsible to see, in serving out, that 
care is taken that the bread is evenly sliced, and properly appor- 
tioned, and that the bread returned in the baskets is collected and 
kept in condition to use where possible. As his force is small 
and the routine to be looked after much more simple than in the 
galley, he should take much more actual part in the work of pre- 
paring the food than the chief cook in the galley. The use of a 
bread-slicing machine in the bake shop is recommended. Aside 
from the better appearance of the bread, uniformly sliced, it can 
be adjusted to cut the slices a fraction of an inch less thick than 


the usual hunks the messman hacks a loaf into, and permits issue » 


in fractions of loaves. A thick slice of bread goes practically 


as far asathicker one. It will be found therefore to effect a great : 


saving in bread, and consequently in flour and bake-shop labor. 
An ice cream freezer is not regularly supplied, but if it can be 
obtained on requisition, it proves a great addition to the general 
mess equipment. I consider it in connection with the bake shop, 
as that is the logical and cleanest place to make the cream. A 
forty-quart size freezer can be driven easily by a 2% h. p. motor. 
One freezer (about 30 minutes) will-supply enough cream of 
water ice for 140 men. 
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NAVAL PERSONNEL LEGISLATION. 
By Lieut. ComManper D. W. Knox, U. S. Navy. 





1. END IN VIEW. 


The chief end in view of naval personnel legislation should be 
the war efficiency of our naval forces before, during and after 
battle. While many secondary ends may properly be aimed at, no 
means contributory to these latter auxiliary ends should be con- 
sidered which will jeopardize the paramount mission of the war 
efficiency of the floating forces. 


2. EssENTIALS To SUCCEss IN War. 


In order to better appreciate the general nature of desirable 
_ legislation, it is important first clearly to comprehend the essentials 
to success in war. 

Napoleon’s remark that an army travels on its belly is but one 
way of expressing the obvious fact that men or armies cannot 
fight without the necessaries of life, including not only food for 
the men, but food for their weapons and auxiliary appliances. 
The military word which includes all. matters of this sort is 
“logistics,” which, used in a broad sense, comprehends, in naval 
terms, all questions of design, building, supply, repair and upkeep 
of materiel, together with all questions relating to the interior 
physical efficiency of a ship as a unit of the fleet, including her 
ability to steam and to shoot. As may be readily understood, the 
logistic factor is a most important one. 

But success cannot come through the material side alone. One 
and inseparable with this essential is the moral side, which, if 
there be any difference in importance, is superior to the first. To 
quote Napoleon again, “in war the moral is to the physical as 
three to one.” The fighting personnel must be organized, trained 
and disciplined so as to be able to act co-ordinately, to the end 
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that unity of action may be attained; the “ morale” or spirit of 
the individuals and their “fighting edge” must be high and 
unified ; officers must know the principles of commanding men, 
and men and subordinate officers must understand the need for 
and the expediency of obedience. 

There is still a third factor essential to success in war. Per- 
fection in the two foregoing ones, physical and moral, means but 
the perfection of an instrument. This alone is not sufficient ; knowl- 
edge of how to use the perfected instrument is essential. .A person 
having an excellent physical body, capable through the lower brain 
centers of functioning all its parts, and possessing perfection of 
soul, is nevertheless a failure as a person unless the higher brain 
centers (intellect) are capable of properly directing and guiding 
the perfect human instrument in its earthly environment. The 
navy in war, like a person on earth, must be governed by trained 
intellect of the higher sort. No more than the person, can the navy 
afford to be directed solely by its material factor or by its spirit- 
ual factor, or even by a combination of both. This means that 
the officers in higher command of war operations, both in the 
Navy Department and afloat, from the ‘admiral in chief command 


to the junior captain, should be men who are educated and trained - 


in the highest branches of the art of war. 


These include study and the perfecting of plans during peace 


for campaigns likely to be necessary if war should come; the 
higher strategic direction during war; minor strategic direction 
during war on the part of subordinate commanders, such as 
captains of scouts and commanders of detachments, operating 
away from the main fleet, but co-ordinately with it; study and 
training in tactics during peace, tactical operations during war. 
In all operations similar to those cited it is essential to success 
that every captain and junior admiral be capable of an intelligent 
comprehension of the main plan, and be prepared to act promptly 
in accordance with the spirit of the general plan under any and 
all circumstances that may arise. In view of the peculiar con- 
ditions of naval warfare, which include both the necessity for 
brief orders of a general nature only, and the urgency with re- 
spect to’ time that almost invariably exists, the difficulties are 
apparent of co-ordinating a large force of over a hundred units 
so as to obtain united and mutually supported action. This can 
only be done when each of the subordinate commanders have been 
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educated and highly trained in all that pertains to strategy and 
tactics; when they have had developed the faculties of quick per- 
ception and quick decision; when they have been well indoctri- 
nated in accordance with the views of the officer in chief com- 
mand; and when mutual confidence has been inspired. To attain 
these ends the serious attention of many officers to these subjects 
during the best years of their life is necessary. 


3. Our PRESENT SYSTEM. 


It will be well to examine the present system with a view to 
the discovery of any faults and ascertaining the best manner of 
correcting the same. 

First, as to Logistics —Ashore almost the entire effort of the 
department and all its bureaus is devoted to logistic peace admin- 
istration. Exceptions are Bureau of Navigation in part, Bureau 
of Medicine and Surgery in part, General Board in part, Aid for 
Operations and Aid for Personnel. Afloat the influence of de- 
partmental tendencies to restrict activities to logistic peace ad- 
ministration is severely felt. ‘“‘ The duties of the bureaus shall 
be performed under the authority of the Secretary of the Navy, 
_ and their orders shall be considered as emanating from him and 
: shall have full force and effect as such.” (Sec. 420 Revised 
_ Statutes. ) 
_ Each of the several bureaus, with their own special interests 

primarily in view, issues directions having “ full force and effect ” 
as “ emanating from ” the Secretary of the Navy. Certainly there 
is no tendency to neglect logistics, but on the contrary there are 
irresistible influences at work to make logistics paramount. The 
situation is comparable to a person given over primarily to the 
demands of the flesh. Unfortunately, too, on account of the con- 
stant necessity for economy, there is a strong tendency to subordi- 
nate the war efficiency of the floating forces to considerations for 
the most economical and efficient methods of peace administration. 

Not by any means, however, is it all smooth sailing—even for 
peace logistics. | 

The personnel of the Bureaus of Navigation, Ordnance and 
Steam Engineering are line officers, su!.ject to sea service the 
Same as other line officers. It is necessary and proper to the 

ficiency of these bureaus that their personnel shall have had 
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long sea experience. But due to the fact that they are line officers 
and must qualify in all line duties comprising seamanship, navi- 
gation, ordnance, steam and electrical engineering, torpedoes, 
tactic strategy, naval and industrial administration, international 
law, wireless, naval construction, etc., before’ they can be pro- 
moted, it is not, possible for them to devote exclusive attention, 
while afloat, to any specialty, Alb line officers must keep in mind 
the time when they will command a ship or a fleet and try to pre- 
pare themselves accordingly while afloat. An officer who has 
devoted himself primarily to questions of materiel will find him- 
self largely incompetent upon attaining higher command afloat. 
Due to these considerations it is difficult to meet the demand for 
highly specialized officers in the technical line bureaus, in technical 
navy yard and shipyard duties, and even in positions afloat, such 
as ordnance, engineer, torpedo and electrical officers. 

Second, as to Morale.—The art of command is a difficult one 
and requires both study and practice no less than do the material 
arts. Some officers have a natural gift for inspiring in their sub- 
ordinates contentment, cheerful obedience, a keen desire to excel, 
and deep loyalty to a common cause. These and kindred qualities 
are the essence of military character and give the spirit, for 
which nothing else can compensate, to military operations. It is 
as necessary to create and foster this spirit in peace as in war. 
Many officers, valuable to the service in other respects, are never 
able to satisfactorily develop this primary quality, but, no, matter 
what the personality and natural qualifications of an officer may 
be in this regard, his aptitude for handling men is sharpened by 
frequent duty with them, and lessened by prolonged periods of 
duty away from them. Those officers therefore who spend much 
time at shore duties other than at training stations pay for what 
they may gain in a specialty by a loss in the essential military 
quality of handling military subordinates. 

There are other factors, independent of the influence of seniors, 
which affect the morale. One of these is the hope of advance- 
ment.. Due to the fact that but a small percentage of enlisted men 
make of the navy a life’s work, their promotion is satisfactorily 
rapid from this viewpoint. With the officers the case is differ- 
ent. Most of those who get commissions intend to remain for 
life. Unless their promotion is reasonably rapid the morale of 
officers suffers, and this indirectly of necessity impairs the morale 
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of the men as well. Due to the necessarily small relative number 
of officers in the higher grades, vacancies are inadequate in num- 
ber to sustain high morale, unless, in a system of promotion by 
seniority, artificial means are adopted to stimulate’ promotion 
beyond that due to normal deaths, resignations, retirements, dis- 
missals, etc. Conditions in this respect are greatly aggravated 
when a so-called “hump” has been created by an abnormal 
number of admissions during any period. The present “ hump” 
in the lower grades makes it imperative that something be done 
at once to ameliorate the condition. 
Present laws concerning “ selection out ” are inadequate to cope 
with the above-referred “hump” in the lower grades. The 
stimulation of promotion by means of “ selection out” from the 
higher grades is ruinous to morale. It encourages mediocrity. 
With this system in force officers are restrained from initiative 
and discouraged from taking proper risks and responsibilities. 
The guiding influence upon officers in responsible positions is too 
diten a natural inclination towards a smooth and inconspicuous 
administration of their commands, and the avoidance of taking 
thances'on things going wrong. Natural competition, without 
which’ in-alt human activities progress is tardy, is lacking, and due 
impetus toward high attainment is absent. The desire to’ avoid 
trouble is frequently stronger than that to attain efficiency ; that 
is, the instinct of self-preservation combats the impulse to improve 
the navy. Such habits once acquired by older men during peace 
will remain fixed during war, in-spite of all efforts then made to 
overcome them. It may therefore be readily understood without 
further comment that an artificial system, based on “ selection 
out,” of producing a more rapid flow of promotion is incompatible 
with the chief end,in view, viz.: the war efficiency of the navy 
‘Vefore, during and after battle. 
The present law promoting officers automatically after three 
years service as ensigns to the grade of junior lieutenant is excel- 
lent for morale. 
_ Third, as to High Military Command.—Under the present laws 

aline officer who escapes court-martial and “ selection out” will, 
this health remains good, and if he can pass the examination for 
{| Pomotion, eventually reach the highest grade and be eligible to 
thief command in war. The theory upon which this method is 
- based is that an officer who has passed through the lower grades 
Mi becomes proficient in those duties is necessarily by such 
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experience qualified to command the fleet in war. While in rare 
instances this may prove to be the case, as a theory it is believed 
to be fundamentally in error. Some knowledge of the more ele- 
mentary branches of the profession is of course essential to a 
successful commander-in-chief, but forty years of enforced de- 
tailed work is scarcely good training for seven years of advanced 
work. The most successful fighting admiral that ever lived 
reached the grade of captain at twenty-one, and the grade of 
rear-admiral at thirty-nine. He knew little of ordnance, was 
confessedly an indifferent seaman, but was an expert in diplomacy, 
strategy, tactics and allied higher branches of the art of naval 
warfare. Men of these qualifications are rarely produced by the 
present system of naval training, education and promotion. A 
system similar to that of the navy if applied to any civil activity 
would wreck it in short order. Are the great designers and 
builders of the age—designers and builders of bridges, sky- 
scrapers, canals, battleships, etc—are they men who have spent 
forty years in mastering the details of the work and in subordinate 
administration, or have they passed over somewhat hastily in 
their youth the lower levels, for the sake of experience and per- 
fection in the higher spheres? What method is followed by the 
great railroads and industrial concerns in filling their high adminis- 
trative offices ? 


4. SoME CONSIDERATIONS WHICH SHOULD AFFECT FUTURE 
LEGISLATION. 


(a) Total number of officers should be based on the probable 
‘requirement for war and should be at least sufficient to man 
ships built and building, while at the same time providing enough 
to fill necessary shore billets. , 

(b) Reasonable flow of promotion should be provided to ensure 
high morale and efficiency. In accomplishing. this, expense to 
the government and justice to the individual should receive due 
consideration. Enforced retirement in high rank on a scale ap- 
proaching that desirable from a military standpoint involves pro- 
hibitive expense. Enforced retirement in the lower grades at such 
rates of pay as questions of economy demand, involves injustice 
to the individual. These two conflicting considerations seem 
difficult to reconcile, but it is believed that a satisfactory solution 
can be reached. The “line” requires large numbers in the 
grades of lieutenant and below. The “ staff” corps do not require 
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relatively great numbers in the lower grades. One method which 
commends itself for the solution of the line problem of reasonably 
rapid promotion would be the transfer each year of lieutenants 
permanently to staff duties now done by the naval constructors, 
paymasters and civil engineers. In addition to helping the “ line ” 
it would also be beneficial to the “ staff” to be recruited from 
oficers with military training and naval experience. Such a 
method would be somewhat similar to that followed in the army 
for obtaining staff.personnel. Transfers of this nature should 
be done voluntarily if possible, but involuntarily if necessary. 
Officers so transferred should retain line titles. Their promotion 
should be within the staff corps to which they are detailed and 
independent of promotion in the line. They should not perform 
sea duty, nor be further promoted, after reaching the grade of 
captain. Such a system would be a compromise between the 
present staff system and the proposed “ amalgamation.” It would 
embody most of the good features and avoid most of the bad 
features of both. In order to ensure reasonably young men as 
fecruits to staff corps and also to foster a high morale in the 
line, promotion up to and including the grade of lieutenant should, 
with the usual restrictions as to examinations, be according to 
length of service. 

Supplementary, and in addition to the above, a limited number 
@ lieutenants and of lieutenant commanders should each year 
be permitted to voluntarily retire on half or two-thirds pay and 
be constituted a reserve for war. In addition to stimulating pro- 
motion in the lower grades in a manner economical to the govern- 
ment, this would save to the navy for war use many officers who 
now resign. There are always a number of officers who, for 
miscellaneous reasons, prefer at about this time of life to leave 
the service during peace. With the prospect of entering a civil 
tateer, badly equipped for the same—many are restrained from 
thing so because of financial reasons. ‘Their service is half- 
hearted and their retention is therefore undesirable from the point 
Wi view of the best interest of the gorennmbte, 

{c) Some form of “ selection up” is necessary in some of the 
“higher grades as a further stimulus to morale and also to ensure 
- Setting men at the top who have the necessary qualifications for 
igh command. These include vigor of mind and body, proved 
bility to command, and special education and training in the art 
a War, which is, after all, the most difficult and the most necessary 
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of all the many specialties included in the naval profession. Iti 
not necessary that all promotions to the chosen grades be made by 
“ selection up.” The same end will be accomplished if only part, 
say one-half, of them be made in this manner. 

It is, of course, realized that there are many grave objections 
to improper methods of “ selection up,” but there can be none to 
a proper method after its many great advantages towards the 
attainment of the chief end in view—the war efficiency of the 
navy before, during and after battle—are realized. In the first 
place, the mere adoption of such a. system, above suspicion of im- 
proper favoritism, would ‘act immediately to infuse the service 
throughout with a spirit of high attainment. The spirit is lacking 
now, and cannot-be gotten in time of peace under the present sys- 
tem. In war the desire for such attainment will of course be 
present under any system, but the ability will be absent — 
peace training has broken a3 ground. 

Secondly “selection up” to some of the higher grades would 
ensure, as far as human foresight can do, having the direction of 
the navy in all its higher branches done by able mien. We would 
then keep at all times far better prepared for war than is possible 
at present. In war we would be ably commanded and ably 
directed, whereas now it is pure chance that if war should come, 
we shall find near the top of the list enough men who are compe- 
tent to formulate and execute efficient strategic and logistic plans 
for serious war, or to ably lead our ships and fleets to battle, or to 
govern their actions during and after battle. The lesson of the 
Civil War in this respect should not be lost to us. Never again 
should we allow the weeds to grow to the extent of requiring three 
years of fighting before competent commanders can be trained and 
identified. It is probable that future naval wars will be decided 
almost immediately after a declaration of war by one big fleet 
engagement. If the commander of our fleet is dependent upon 
previous war experience for his success, we shall never have 
success, for our fleet will be annihilated in the first big fight. 
Modern war is quickly begun and soon ended. Victory comes to 
the side which has prepared itself well during peace, and victory 
is dependent upon the capabilities of the higher commanders of 
fleets and ships as much as upon the perfection of materiel 
and the skill of the personnel of lower grades in its use. Well- 
drilled, well-equipped and well-disciplined troops, greatly superior 
in numbers to those of Lee, availed McClellan but little at An- 
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tietam. Numbers of efficient battleships will avail us little if we 
do not also get the proper men to use them. The’present system 
does not ensure that, at any time war may come, we shall have 
available the men who can use our fleets and ships to the best 
advantage. If such men are to be found on the active list at that 
time we must begin now to make specialists of them. The navy as 
an organization to-day is comparable to a well-fed, well-clothed, 
well-housed person of good character, but without adequately 
trained higher brain centers. 

Now as to the mode of selection. If a fair method can be 
devised, all dangers from it will be eliminated. Obviously it 
should be done within the service. A method which has been 
proposed is for all officers of a grade to vote upon promotions 
from the grade below, limiting their nominations to the names on 
the upper half of the grade list ; one-half of all promotions to the 
designated grades to be by seniority and half by “ selection up.” 
This seems as fair to individuals and to the service as could be 
devised within the limits of human error. The best man might 
not be chosen first, but surely only good men would get the requisite 
number of votes and the interests of the service would be well 


served. As to jealousies, officers passed over could only feel that 


failure was due only to their own shortcomings. 

It seems desirable that promotion by “ selection up ” begin from 
lieutenant-commander to commander. It should certainly be the 
method in promoting from commander to captain, and from 
captain to rear-admiral. It is not essential for promotion into 
any grades that may be created above rear-admiral. 

The question of “selection up” is not one which Congress 
should expect a majority of the navy to approve. The present 
system is the best possible for the greatest individual good to the 
gteatest number. Would not the employees of the Pennsylvania 
Railroad, if given the opportunity, vote that each should pass 
through the various grades to the positions of general manager 
and president? Can Congress therefore expect to get a consensus 
of opinion from the service in favor of “ selection up?” I think 
Hot; yet it is eminently proper for Congress to judge the question 
oa its merits and legislate accordingly, regardless of service 
Opinion. 
iin Reward” has ever been the companion of “ punishment” 
i the most successful human organizations. Competition has 
been the breath of life to them. Yet the present system of pro- 

58 
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motion in the American navy is without the features of “ reward” 
and “competition.” The navies of other countries have such 
a system, and of all navies that of America should be one where 
the door of opportunity is widest open to him who strives. 

One advantage of “selection up” which should not be over- 
looked is the great economy due to the retirement of compara- 
tively few officers in high rank. 

(d) “Selection up” is usually accompanied abroad by the fea- 
ture of “age in grade retirement ” from active service. This is 
desirable in order to avoid filling up the lower grades with unduly 
old men. It does not appear necessary that such men be actually 
retired until reaching the statutory age of 62 years if they can be 
removed from the active sea list and given shore employment. 
This method of dealing with officers, passed over many times, 
seems preferable in the system proposed in the foregoing paper, 
because among them will be found many men who have special- 
ized in engineering, electricity, ordnance, and general industrial 
branches. They will be invaluable to the navy in billets ashore, 
where specialists in these branches are required to properly carty 
on departmental and navy yard work of design, inspection and 
administration ; such work in short as can only be done properly 
by men who have served actively afloat for a number of years. 

After reaching a certain fixed age in any grade from which 
promotion takes place by selection, officers should be automatically 
transferred to the “shore list,” within which promotion should 
be by seniority, independently of promotion in the “ sea list.” 
Officers so transferred should not be eligible to promotion above 
the grade of captain—thus placing them on the same footing with 
respect to maximum promotion as officers of other corps who do 
shore duty only, in the higher grades. There seems no reason 
why officers should not be allowed to voluntarily transfer to the 
“shore list,” say, five years before reaching the statutory age, 
when they would be involuntarily so transferred. 


5. CONCLUSION. 


Jt has been the purpose of this paper to avoid specific detailed 
recommendation for legislation based upon personal choice of 
prejudice, but rather to indicate the broad lines along which legis- 
lation appears logically desirable ; having in mind always the chief 
end in view which ‘so often becomes obscured in narrow one- 
sided contention. 



































DISCUSSION. 





Naval Personnel Legislation. 


Captain T. W. Kinxarn, U. S. Navy.—I am glad to see the “ selecting- 
up” idea put into print. Whether the selection be made by a “ committee 
of the whole” or by the dozen or so officers nearest the top of the grade 
above, the idea is sound, and if adopted should remove the main objection 
to promotion by selection. 

Promotion up to and including the grade of lieutenant should be by 
seniority, as suggested by the author. After that, all promotion should be 
by selecting up. 

Age in grade retirement is of course a necessary accompaniment of pro- 
motion by selection; and this, in turn, would appear to call for a naval 
reserve for the utilization of the retired officers. The author’s plan to pro- 
vide a refuge for surplus lieutenants by putting them into the staff corps 
would work well for the line, but might not be the best possible arrange- 
ment for the staff. According to what system would the staff officers be 
promoted ? 

I do not believe that a system of transferring age-in-grade retired officers 
toa “shore list” would be altogether a happy one. Ultimately the officers 
thus retired would have the mortification of acting under the orders, on 
shore duty, of officers on the active list much junior to themselves in point 
of age. Let the retired officers go to the reserve, if we ever get one, where 
they will be able to do good work. Congress always looks with distrust 
at a detail of naval officers, active or retired, to a navy yard; whereas 
tetired officers detailed to duty with a reserve would not only do a valuable 
professional work, but would be in a position to foster a friendly feeling 
towards the navy among our legislators. 

Now, as to the knotty question of amalgamation. In the case of the 
ntayal constructors the matter seems easy of solution. If the duties of the 
faval constructor are not line duties, then how can we consider the duties 
of an engineer or ordnance officer as belonging to the line? If we take the 
Marrow view that the simon pure line officer is essentially a tactical or 
strategical officer, then, in battle, only the officers actually on the bridge of 
a ship are line officers: the others, for the time being at least, are per- 
forming technical or staff duties such as managing the motive machinery, 
directing operations in turrets or magazines, and so forth. 

Should the captain be disabled, an officer from turret or engine room or 
Magazine might be called to duty on the bridge—he would blossom into a 
line officer ! 

Civil engineers are for shore duty only, and amalgamation does not 
appear to offer any advantages in their case. To amalgamate the medical 
Officers and chaplains appears also to be out of the question. 
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As to the officers of the pay corps, I believe that officers of the lower 
grades of the line should be allowed to transfer voluntarily to the lower 
grades of the corps to fill vacancies therein; but no officer should be com- 
pelled against his will to enter the pay corps permanently. The duties of 
pay officers when properly performed require tastes and abilities of a 
special order—and such duties are not congenial to every individual. 

Except in the position of fleet surgeon or fleet paymaster, no medical 
officer or pay officer of the grade of commander should be required to go 
to sea. This to make the career of a staff officer attractive to the best 
available talent. Going to sea, except in command, is a young man’s job. 

The author states: “An officer who has devoted himself primarily to 
the questions of materiel will find himself largely incompetent upon attain- 
ing higher command afloat.” But let it be observed that some of the most 
eager and active participants in war games, search problems and the like, 
which are presented in the extension courses of the War College, are 
officers whose regular duties pertain to ordnance, or electricity, or engineer- 
ing, and so forth. And let us not forget that a noted mathematician wrote 


the undying classic “Alice in Wonderland.” The line officer of to-day — 


devotes much of his time to technical specialties while in the lower grades: 
with increasing rank comes increased consideration of the duties pertain- 
ing to command, and a decreased attention to technical specialties. 

The great advantage of amalgamation lies in its harmonizing of warring 
factions of the personnel. And this advantage is so great and so signifi- 
cant as to offset many a disadvantage that might be mentioned. Only those 
who belonged to the old engineer corps of the navy can fully appreciate the 
harmonizing effect of the amalgamation which took place in 1899. 
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MINIMUM NAVY YARD MANUFACTURING COSTS. 
By Navai Constructor G. C. WEsTERVELT, U. S. Navy. 





A very short acquaintance with any navy yard will convince an 
observant man that there are many unchecked wastes in operation, 
that little if any of the work is done at minimum cost, and that 
the field for earnest, effective duty is as extensive as the area of 
the navy yard. As most navy yard duty is performed earnestly 
it follows, since it is generally admitted there are large wastes in 
these yards, that is must, for some reason or other, lack effec- 
tiveness. 

It is my opinion that minimum costs can be approximated to in 
anavy yard. The objects of this article are: 

To suggest a method for securing approximations to minimum 

costs. 

To indicate how a minimum cost when secured may be rec- 

ognized. 

To describe the probable results of the systematic and general 

introduction of the suggested method. 

In this attempt to indicate certain fundamentals of correct 
manufacturing methods I shall, I think, show that our present 
methods are incomplete since they do not generally employ these 
fundamentals. 

It should be understood at the outset that I am not advocating 
any especial form of organization, or even of interior shop man- 
agement, and the correctness of this discussion is, in my opinion, 
hot affected by these divisions of the science of management. 
This discussion has to do solely with work methods which are ap- 
plicable under any form of management. 

The fundamental weakness of the work methods of all navy 
yards is that too little is.known of and too little attention paid to 
the individual. Efficiency is basically and fundamentally de- 














1620 Minimum Navy Yarp MANUFACTURING Costs. 


pendent upon the individual and only in a minor degree upon 
organization. The efficiency of a poorly equipped plant, in which 
the organization is not well defined, and lies along illogical lines, 
but where the spirit is good, and every man is striving honestly 
to do the greatest amount of satisfactory work, will be much 
greater than that of the plant in which, though the equipment may 
be good, and the organization theoretically perfect, the spirit is 
bad, and each man is trying to do as little as possible. Develop a 
system for navy yards which will permit, with fair accuracy, the 
assignment to each individual at the yard, from the manager down 
to the newest apprentice, the daily percentage of the standard 
efficiency to which he is entitled and use the information gotten 
by it in the proper manner, and efficiency will automatically follow. 
As an accompaniment the form of management best fitted to pro- 
duce this efficiency, whatever that form may be, will be inevitable. 
I hope to indicate the fundamentals of this perfectly possible 
achievement. 

As I infer in the preceding paragraph, my discussion has largely 
to do with the effect of the proper handling of the individual mem- 
ber of the manufacturing force. It would, in fact, be possible to 
indicate what this discussion will be by stating as its hypothesis: 

Efficient manufacturing requires the efficiency record, carefully 
and correctly kept up to date, of each member of the manu- 
facturing force; 

and as its conclusion: 

This record can be obtained with the perfection required only 
as a result of the employment of the fundamentals to be 
outlined. 

It is not improbable that the costs of certain definite manu- 
factured articles made in considerable quantities in navy. yards, 
such as hammocks, bags, boats, paint drums, ditty boxes, etc., are 
reasonable. It is, however, quite certain that they could be further 
reduced and will be further reduced. At this yard, for example, 
the labor costs for 10-gallon paint drums, clothes bags, ditty 
boxes, a number of types of boats, and various other things, 
are lower than those yet reported by any other navy yard. There 
is not one of these, however, which could not be still further 
lowered. An examination conducted at all the navy yards would, 
I feel sure, disclose the fact that in the production of these reason- 
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able costs for the general classes of articles I have named, the 
fundamentals of the methods I am suggesting for general use 
have been employed. 

The proportion borne by the cost of work of the character 
mentioned above to that of the total work done in navy yards is 
yery small, and minimum costs are of little value there if the great 
mass of work is done inefficiently. 

In the consideration of any question the fundamentals of the 
question should be clearly outlined and the consideration then 
based upon them. This I shall attempt to do in such a way as to 
leave, I hope, no doubt that I have really chosen fundamentals. 
Two prime fundamentals, for example, are involved in efficient 
manufacturing, that is, the doing of good work at the lowest cost. 

First: Carefully planned work. 

Second: The execution of the plan. 

These two fundamentals comprise all the elements and may be 
divided into a number of groups. Mr. Harrington Emerson’s 
“Twelve Principles of Efficiency ” illustrates one way of dividing 
them. Familiarity is presumed with all of the elements of which 
these two fundamentals are the integrals, as I do not expect to 
advance any ideas considered new, but hope merely to emphasize 
and to illustrate the application, actual and proposed, of some dis- 
tinctly old ones. It will probably be admitted that the statement 
above, as to the two fundamentals involved in manufacturing 
work, is correct, and that they not only include everything, and are 
of equal importance, but that they are fundamentally different, in 
that the first involves a knowledge of the mechanisms of the sub- 
ject, while the second is concerned with human nature and psy- 
chology. 

In considering the first fundamental, planning, I shall presume 
familiarity with the subject of planning in general and not go into 
any of its details, but shall confine myself to a description of cer- 
tain broad essentials. Later I shall illustrate my remarks by a few 
mechanisms and forms developed as necessities in the Puget 
Sound Navy Yord, which, wherever used, have resulted in reduced 
costs. Mechanisms or forms are only of value as they aid in pro- 
ducing results, and it is probable those used as illustrations for this 
atticle are no better than others which could be or have been 
developed. It happens, however, that they have been developed 
lor specific purposes and have served these purposes very well. 
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Before planning can be placed on a satisfactory basis the terms 
in which the planning is to be done must be definitely established. 
These should be fundamental, as applicable to the work of any 
plant doing similar work as to a navy yard. At the Puget Sound 
Navy Yard, planning in a number of instances is being done with 
this fundamental consideration in view, and for this purpose it has 
been necessary to develop what are here referred to as schedules, 
A schedule, in essence, is a statement of an elementary operation, 
or of one complete in itself, in simple, direct, and universally un- 
derstood terms. A schedule might also be defined, but less accur- 
ately, as a standard operation. One of these schedules, if as perfect 
as it should be, will mean the same thing to every man, and, 
provided the same materials are used, and the same operations are 
practiced, will be as readily understood a hundred years from now 
as to-day. 

To illustrate: The following are (without attempting absolute 
accuracy) the elementary operations involved in the shipfitter 
trade: 


Assemble. Drill. Paint. Shore. 
Bend. File. Plane. Thread. 
Bolt up. Fair. Pack. Tap. 
Countersink. Grind. Press. Transport 
Cut. Lay out. Punch. Set dies. 
Calk. Line in. Ream. 

Clean. Template. Roll. 

Dismantle. Straighten. Rivet. 


By putting each one of these elementary operations through all 
of the variations of materials, dimensions, and conditions which 
can be met with in this trade, all of the schedules of the trade will 
have been encountered, and there is no shipfitting job, however 
complex, which could not be built up of the schedules in question. 
The same general remarks will apply to any trade. 

The provision of schedules for every conceivable variation of the 
sort mentioned above, even if possible, would be of doubtful prac- 
tical value. It is, however, quite easy to establish certain limits and 
to prepare the schedules within those limits. Each schedule will 
then be an accurate statement of the absolute bit of work to which 
it refers, and will become one of more and more approximation 
until it impinges upon the territory occupied by the schedules om 
every side of it. 
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It is quite obvious that the theoretical in many instances must 
give way to the practical. Just as it is impracticable to classify 
every possible schedule of the shipfitter trade, so in other trades 
the schedule finally determined upon as best from practical con- 
siderations may not be the best theoretically. For example: In 
the shipsmith trade the elementary operations are the following: 


Assemble, Dismantle. Lay out. Temper. 
Anneal. Draw out. Rivet. Twist. 
Bend. Dress. Punch. Transport. 
Bevel. Drill. Scarf. Upset. 
Block out. Finish. Shrink. Weld. 
Case harden. Form. Set dies. 

Cut. Heat. Shingle. 


In navy yard work, however, there is so little repeated ship- 
smith work that the scheduling of this work in variations of these 
elementary operations would result in endless trouble and an 
amount of detail in no way compensated for by the advantage 
obtained. A careful consideration of this subject indicates that 
for navy yard shipsmith work, the simplest element to base our 
schedules upon would be weight. This immediately reduces the 
classes of work performed in the shipsmith department to a 
grouping basis similar to good foundry practice, and places the 
work in such a condition that the operation of the various sched- 
tiles, when prepared, can be easily observed. Furthermore, the 
description of these schedules can be made sufficiently simple, 
tniversal, and direct to come within the definition of a schedule 
given above. 

In joiner work, also, the necessity, for practical reasons, for de- 
parting from the exclusive consideration of elementary operations 
isobvious. In fact, in the case of the great portion of work done 
inanavy yard, due to its non-repetitive character, this condition of 
affairs will exist. As an illustration of the fact that the approxi- 
mation proposed throughout navy yards is not a departure from 
the basic character desired for the schedule, it will, it is believed, 
stiffice to take one of the elementary operations of the shipfitter 
trade, drilling, and to invite attention to the fact that it is itself 
composed of numerous elementary operations, which are them- 


selves in their turn composed of elementary operations, and so on 
ad infinitum. 
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The extent, therefore, to which it might be desirable eventually 
to define elements of an operation would be for the future to 
decide. It would simply remain for us to choose the elementary 
operations, the variations of which produce schedules, which for 
the present day and for the classes of work in contemplation 
would generally be the most satisfactory. When, due to speciali- 
zation, more elementary schedules were needed, the ones with 
which we had been working would be abondoned. This wouid not 
represent labor wasted, however, as they would have served their 
purposes and would, furthermore, as will be indicated later, serve 
for obtaining the approximations to the times required for the 
accomplishment of the new and more elementary schedules. The 
summation of the actual times taken to complete a number of these 
new, more elementary schedules should never be greater than that 
taken for the old schedule of which they were the differentials. As 
we advanced, therefore, step by step toward absolute specialization 
and perfection, we could check each step by previous experience, 
and make impossible any undetected retrogression. 

In the case of certain classes of work, notably boat building, 
building of furniture, ditty boxes, etc., there are certain natural 
groups into which the work may be divided, which although far 
from being elementary, even in the sense of being elementary 
operations, are still simple and direct enough to come within the 
purview of the above definition of a schedule. For example, as 
long as the design of a 30-foot cutter remains as at present, a 
schedule which included the complete bending of the framing 
might be accurate enough for our needs, although, theoretically, 
such a schedule would be quite imperfect. 

In order also that the use of these schedules might be of prac- 
tical value, they should be in terms of operations readily under- 
stood. Furthermore, since (as will be brought out later) the 
recording of the time required for accomplishing a schedule 
would be of equal importance with the schedule, they should be 
designed with the ease of recording directly in mind, and this, more 
than anything else, would force a departure from a strictly theo- 
retical schedule to a schedule which, while still theoretical, would 
be practical. The experience at the Puget Sound Navy Yard in 
connection with these schedules has indicated that the following 
bases for schedules give good practical results, and at the same 
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time permit the preparation of schedules which, it is believed, will 
represent universally the work in question: Shipfitter shop and 
sheet metal shop, in terms of elementary operations of trade; sail 
loft, in terms of feet of stitching and numbers of eyelets, or of 
elementary operations ; boat shop, in terms of related groups or of 
elementary operations ; joiner shop, in terms of elementary opera- 
tions of trade, or of related groups; shipsmith shop, in terms of 
weight ; paint shop, in terms of square feet, of elementary opera- 
tions, and of weight. 

Variations from the above will immediately suggest themselves, 
but what is attempted is a general statement of the subject and 
not one which will apply to every specific instance. A considera- 
tion of these bases‘of schedule preparation will indicate, it is 
thought, that all except a very small portion of the work of the 
shops in question will fall within the limits outlined. 

It will also be seen that differences of opinion as to the terms of 
these schedules must arise. In fact, in manufacturing work out- 
side of navy yards where schedules have already to some extent 
heen put in operation, these differences of opinion are already 
apparent. On the Santa Fé Railway system, for example, all 
tolling stock is separated into its component parts, and the manu- 
facturing and repairing is based on the handling of these parts in 
accordance with a schedule prepared for each, either as the result 
of experience or of a time study. In other places, notably in some 
of the shops using the extreme of the Taylor system, the schedules 
are so minute that they extend even to the motions used in the 
accomplishment of a fairly elementary operation. Obviously 
neither one of these methods is at present desirable for a navy 
yard: the first, as the number of parts in the various vessels of 
the naval service is so much greater than that in the different 
types of cars and engines on a railway system that the attempt to 
schedule work on this basis would be a hopeless one; the second, as 
its elementary character is certainly beyond that which should 
be attempted at a navy yard. In fact, the work in a navy yard 
in ahy repair plant dealing with such complexities as ships, 
sof such a nature that it is hardly considered necessary to deduce 
agument as to why too great detail would, at present in any 
event, be involved by either method. Common sense should there- 
fore dictate the first schedules, and such of them as proved un- 
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satisfactory in operation could be replaced as the result of experi- 
ence. If all navy yards worked along similar lines and toward the 
attainment of the same ends, there would, it is thought, be quite 
shortly developed in every case a form of schedule which could be 
generally applied. 

The preparation of the schedules outlined above would involve 
a clearing house. If the general proposition were stated to each 
yard, and each yard were instructed to proceed with the prepara- 
tion of schedules, much confusion would result, much delay, and 
the greatest amount of duplication. The proper way to handle 
the subject would be to designate one yard at which all schedules 
were to be prepared, and to appoint a committee, with adequate 
service and civilian assistants, to do the job. Upon the completion 
of these schedules they should be distributed to all the yards 
through the clearing house, to be used in accordance with certain 
definite plans. As the result of this use they should be criticized 
and improved upon. Criticisms should be collected by the clearing 
house, schedules improved on the basis of these criticisms, and 
immediately distributed to all of the yards, supplanting the ones 
in previous use. This improving and supplanting process would 
continue as long as the use of schedules continued, due partly to 
changed conditions and materials, occasionally, perhaps, to the 
introduction of a new elementary operation into a trade, but mainly 
to the greater specialization of work, and the desire, as familiarity 
with schedules grew and the advantage of breaking work into still 
smaller elements appeared, to make increasingly elementary divi- 
sions of operations. 

With all these schedules which we have been discussing pre- 
pared, planning of a job would consist in breaking it into its 
various operations or schedules and then determining the most effi- 
cient way of obtaining the performance of these operations or 
schedules. This involves a consideration of the thousand and one 
things which enter into manufacturing work in general, such as 
speed of tools, movement between machines, provision of mate- 
rials, light, heat, etc., details into which I do not intend going 
in this article. There still remains, then, the necessity of 
describing in what way the use of schedules is to result in reduced 
cost, and it is necessary to pass to the second fundamental outlined 
aboeve—the execution of the plan. 
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In securing the execution of a plan, the individual workman is 
the important factor to consider, and some fundamentals of human 
nature are introduced. Among the motives which actuate a work- 
man and induce him to turn out the greatest amount of satisfactory 
work are the following: Hope of reward; fear of punishment; 
interest in the work in hand; desire to excel his fellow workmen; 
esprit de corps. There are other minor ones but these are the chief 
ones. Any system which can be devised which will bring to bear 
all of these principles of human nature in the greatest possible 
degree will, therefore, be the system from which the best results 
in the direction of output and satisfactory work may be expected, 
and a brief examination of the part schedules would play in such a 
system is desirable. 

For the sake of simplicity, and in order to approximate most 
nearly to the conditions existing in navy yards, it will be presumed 
that day work obtains generally. The rewards which can be 
granted will be those due to promotion or to continued employment 
at the highest pay, while the only punishments will be those of re- 
duction in pay or discharge. 

In order to be of efficacy the operation of these rewards or pun- 
ishments must be so definite and just that the workmen them- 
selves cannot question it. The present system of depending, as is 
done almost generally, upon the foremen for recommendations of 
promotion, reduction, and discharge, is far removed from the nec- 
essary perfection. The only way in which this perfection can be 
approximated to is by withdrawing the power this has given fore- 
men entirely from their hands and concentrating it entirely in the 
central office, directly upon the officers under whom control of 
the men in question comes. This requires absolute knowledge of 
aman’s qualifications. In no navy yard at present is this absolute 
knowledge available. This knowledge can be obtained only as a 
tesult of specific records, kept constantly up to date, of each indi- 
vidual workman. This, in reality, involves a daily record of a 
workman’s performance on each job on which he has been en- 
gaged, balanced up against the amount of work he should have 
done in each specific instance in order to have accomplished a fair 
amount of work. For this positive and definite konwledge, not at 
present generally available in any navy yard, is required and must 
be obtainable. This reauires a system for recording each work- 
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man’s performance which will be simple, direct, and universal, 
and in generally understood terms. These records, compared 
to what a man should do, would give the man’s efficiency, and from 
them it could be determined not only who is the best shipfitter, say, 
of any one of the navy yards, but who is the best shipfitter of all 
the navy yards. 

No general criticism of navy yard foremen is intended. Any 
foreman naturally prefers the best men and will, as a rule, recom- 
mend them for promotion and retention. A foreman’s limitations 
are, however, quite the same as those of other men, and he 
cannot fail to be biased in his estimate of men by friendship or 
the intimacy with which he knows them. Also we would sub- 
stitute, as far as possible, facts for estimates, and if we had the 
facts as to a man we would no longer be dependent upon the 
foreman’s estimate. Furthermore, what is desired is a system 
where the foreman directs and the only driving is done by the 
workman himself. Under such a system a “ stand in” with the 
foreman is of no value, and his recommendation for or against a 
man cannot increase or decrease the man’s known output. 

The solution of this problem seems to lie in one direction only, 
that is in the schedule, which, it has been seen, must not only be 
simple, direct and universal, but of such a nature that the perform- 
ance of it would be simple to follow up and easy to record. 

Before we were entirely able to deal with the subject of the 
individual workman, positive information would be required as to 
the time in which each schedule unit should be accomplished. Due 
to the lack of information which exists on this subject in all navy 
yards, the use of schedules would at first involve estimates for the 
great majority of them. The elementary nature of the schedule 
is very desirable when this necessity is taken into consideration, as 
it is so much easier to estimate with some accuracy an elementary 
operation of this nature than it is to estimate a complex operation 
involving a number of elementary ones. Time studies are, of 
course, the best method for the determination of times required, 
and, though they are at present in disfavor, may again come into 
use, to be employed in ways which the workmen will not find ob- 
jectionable. Furthermore as, under the spur of the desire for re- 
ward or the fear of punishment, men perform the various sched- 
ules, there will be obtained from the records the times in which the 
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best workmen can perform each, and by these times the perform- 
ances of the others can be measured. Here again the advantage 
of keeping the schedules elementary may be seen. 

Anyone who has attempted to secure increased output in a 
navy yard knows the extent to which his efforts have been ham- 
pered by several workmen accomplishing equal amounts per day, 
‘or by similar jobs done by different workmen requiring the same 


amounts of time. With the schedules elementary this would be . 


impossible, since no workman could possibly know in the case of 
all or even a considerable number of these schedules what lengths 
of time had been required by other workmen for the same ones. 
When once fear were introduced into a man that he was falling 
behind and therefore liable to reduction or discharge, or the hope 
that he was forging ahead and might be retained or promoted 
were instilled into him, the attempt to conform to a limited output 
would die a natural death. 

Considering still only the question of fear, punishment, and 
hope of reward, it would seem apparent that on this basis alone 
the effect of the schedules, if judiciously applied, would be to 
produce increased output. Every man, presumably, desires to hold 
his job and to get as much as possible out of it, and in this desire 
will make every effort which does not involve over-work to pre- 
vent his competitors from securing a better record than himself and 
a position of preference on the central office lists. The realization 
of the fact that he is not affected favorably or unfavorably by any 
favoritism, or by the small political influences which obtain in navy 
yards, will act directly in this direction. 

Any manufacturing plant, however, which depended for its 
successful operation upon these two motives only would, even in 
the almost impossible attainment of efficiency, be a very undesir- 
able place to work. There can be no question that the efficiency 
ofa plant is directly added to if the workmen are interested in their 
work, if they have the desire to excel, and if they are actuated by 
a esprit de corps, and in the consideration of the attainment of 
these desirable features, a schedule again comes to the front. The 
game of golf, for example, never loses its interest once a person 
has caught its fever, due to the fact that the invisible adversary, 
Col. Bogey, is always on the links, and so it would be with a work- 
tan who had constantly in mind his previous record or the best 
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record of all yards and the desire to beat it. This would require 
the elementary divisions of the schedule, since one loses interest 
in a competition which is stretched over a number of days. Even 
aside from a consideration of the retention of a job, and presum- 
ing the competition to hold only between men of such excellence 
that they are practically certain to hold their jobs, the desire to 


excel one’s fellow worker is a very human one and will assert’ 


itself once the artificial restraints are removed. 

Since schedules would be general, and as much in use at one 
navy yard as at another, the comparison of the accomplishment of 
schedules at one navy yard with that at others would inevitably 
develop a navy yard esprit de corps, advantageous from the view- 
point of reduced cost, and of the greatest advantage in producing 
interest in the work in hand and therefore contentment. An at- 
tempt is made at present to secure competition among the various 
yards in a number of instances, but the divisions of work are so 
large, and the contribution of any one individual to the result 
becomes so uncertain, that personal competition is not secured, 
and here again, and almost finally, may be seen the reason for 
making schedules as elementary as possible. In order that interest 
may be sustained it must be individual; in order that pride of a 
proper sort may be engendered it must be personal. 

Having planned the work in terms of schedules, and placed 
the operation cards in terms of schedules in the hands of the work- 
men, the actual performances should be followed up and recorded 
for each schedule worked on, and the efficiency of each man deter- 
mined. Not only would this place the management in absolute 
control of the permanent force, but when new men were taken on 
it would make possible the picking out of the best men among 
them in a very short time, and the determination of the various 
rates of pay to which the new workmen were entitled. At present, 
when new men are employed for a rush job they work during the 
continuance of the job in question with the knowledge, almost as 
definite as if they had been told by the management, that when the 
job is completed they will be discharged and the men working in 
the yard when they were hired retained. In the majority of cases 
it is probable that the retention of the longer-time men is correct, 
but it should be dependent upon their continued efficiency. It is 
apparent that the management, if possessed of information indi- 
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cating that some new men were more efficient than some of the 
Jonger-time ones, would, when a discharge was necessary, judi- 
ciously weed out their force, and through a constant influx of new 
blood discourage the idea of a vested right in a job which now is 
not unknown in navy yards. 

So much for the influence of the schedule in planning, and on 
the individual workmen. Since all navy yards should work with 
the same schedules, comparisons of performance entirely different 
from the present cumbersome and almost totally useless cost com- 
parisons would be possible. When one navy yard excelled over 
all others in its performance of a schedule, the description of the 
methods and of the facilities utilized could be prepared for the 
others, which, having some definite record to beat and a description 
of the methods whereby this record was obtained, would be in a 
position to work toward a definite end. 

It is: conceivable that by this means of using the experience of 
all navy yards in connection with all schedules a mir:imum cost 
for each would eventually be approximated. This would involve 
the use of just the proper facilities, the proper method of supply- 
ing material, a workman of just the proper ability and consequent 
wage, and the numerous elements of this nature entering. When 
on this basis, with all navy yards competing on all schedules, a 
point were reached after which no further reduction in the cost of 
_ the accomplishment of any particular schedule was obtained, we 
might safely conclude, I think, that we had reached a working 
minimum and that the government, whenever that minimum was 
approached, was getting a fair return for its money. 

There is at present a tendency, and one in the direction of 
sound economic policy, to concentrate at such navy yards as have 
excelled along certain lines of manufacturing the work in which 
they have excelled. Under the ideas outlined above, however, 
this is a tendency which should not go too far. It should never 
extend, in fact, to the concentration at any one yard of all work 
covered by any schedule. There should never be less than two 
havy yards competing, provided the supply of work of a particular 
nature is sufficient to give each of the two yards a sufficient amount 
to permit of efficient methods of manufacture. This does not 
apply to the concentration of the manufacture of specific articles 
but to the concentration of schedules. For example, the schedules 
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involved in the manufacture of hammocks are in some cases quite 
the same and are in others similar to those involved in the manu- 
facture of awnings or of bags, and the concentration of the manu- 
facture of hammocks at one yard would in no respect prevent a 
definite comparison of the efficiency with which the work is being 
done with the schedules of another yard where not a single ham- 
mock was being manufactured, provided bags or awnings were 
still made there. Efficiency could, of course, be obtained without the 
competition referred to, but this competition and the exchange of 
ideas and methods with it would be valuable aids. 

The office force should not be neglected. Fundamentally there 
is no difference between the work done by them and-that done by 
anyone else. It can be scheduled just as definitely, recorded just 
as definitely, and used to establish the individual efficiency just as 
accurately. 

In the avoidance of waste and the securing of efficiency the 
mechanic and the clerk are not the only members of the manu- 
facturing force requiring attention. It would seem not im- 
probable, in fact, that the responsibility for inefficiencies lies in an 
increasing degree with the individual as the scale is ascended until 
the highest-price man is reached. The laborer who is paid two 
dollars per day sells an amount of his brawn estimated as worth 
that much to the purchaser, while the manager who is paid thirty 
dollars per day sells his brain. Any system is faulty which does 
not require the thirty-dollar-a-day man to justify his wages in an 
equal or greater degree than it does of the two-dollar-per-day man, 
and the development of a system which will indicate whether or 
not this requirment is met does not seem to be difficult. Navy 
yards as at present run permit of the greatest inefficiencies on the 
part of those responsible for their efficient conduct, without any 
possibility of measuring these inefficiencies or even, in fact, being 
definitely cognizant of their existence, and it is, in my opinion, a 
particularly weak point in the conduct of navy yards that not only 
is this the case, but there is apparently no way of judging definitely 
whether or not conditions are improving or the efficiency of the 
management is on the increase. 

In the use of the schedules would be found the method of 
weighing and increasing the efficiency of the members of the 
management personnel at navy yards. As to how the efficiencies 
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of different navy yards could be weighed and the degree of 
progress noted I have already been specific. In order to obtain the 
best results of these schedules and to be the navy yard in which the 
cost of the greatest number of schedules is as nearly as possible 
aminimum, the officers in charge of a navy yard, and the members 
of the supervisory force under them, must give their personal 
attention to the conduct of affairs. The attainment of efficiency 
isa matter of brain rather than of brawn, and any let-down on the 
part of the brain employed will shortly advertize itself in a lower- 
ing of the product of the brawn, however willing the more 
humble worker may be. This would be so to such an extent that 
an inquiry into a poor performance on any one individual sched- 
tle could be pushed to the person responsible for it. If it were 
due to a poor workman this would be evident ; if to a, faulty carry- 
ing out of plan so far as material supply is concerned, it would 
be due to the shop material man; if to a faulty plan, to the shop 
planner man; if to the absence of material, to the material clerk, 
and his official superior, or to the general storekeeper and to the 
purchasing pay officer; if to faulty appliances, to the tool repair 
overseer; if to insufficient or inefficient facilities, to the works 
manager : and so on through a subordinate to his superior, who is 
‘of course responsible for his work. 

No imagination is needed to picture the effect a spur of this 
nature would have upon the activities of the management per- 
sonnel. As this personnel from highest to lowest is undoubtedly 
interested in the work, or would become interested, this spur, far 
from being one which would produce resentment, would, by intro- 
ducing the spirit of competition among the officials of the different 
favy yards, result in engendering healthy ambition to excel and 
amost active interest in the work in hand. 

I desire to illustrate here by a few examples of local practice. 
When one changes from a general consideration of a subject to a 
specific one, apparent exceptions to his conclusions often appear. 
Ifithere be such in the illustrations given I shall disregard them, 
on the assumption that they are due to easily remedied imperfec- 
tions, and shall allow the reader to answer his own criticisms. 

Included herewith, exhibit “ A,” is a copy filled out of the 
shedule card used at this yard. Of the information shown on 
this card it seems necessary to explain only the following: 
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The unit in each case is that in terms of which the schedule is 
drawn, such as pounds, linear feet, square feet, etc. 

The standard is the estimated or ascertained production gener- 
ally possible in eight hours under all the circumstances. 

It is desirable to record under each schedule the men who from 
time to time obtain the best performances, as they may thus 
specialize on work at which they excel, may be used as the standard 
against which the other men are competing, and in rush times 
may be concentrated upon the work which they do best. 

Eventually each of these schedule cards bearing a schedule re- 
quiring a machine for its accomplishment should show, on a 
percentage basis, the machines available for doing the specific 
work called for in the order of merit, as the most suitable machine 
will not always be available at the proper time. 

Exhibit “ B” is the standard instruction card used at this yard. 
Of the information shown it seems necessary to comment only on 
the following: 

The instructions are drawn in the terms of the schedules to 
which they refer, as much additional information as is considered 
necessary or desirable being added after the statement of the 
schedule. One instruction card may contain two or more sched- 
ules concentrated in one operation, this being a matter determined 
by shop planning. The back of the card is used for purposes of 
recording, though it may also be made to serve for additional in- 
structions. In case the operation comprises more than one sched- 
ule each one would be listed here. The examples included are 
actual instruction cards for the manufacture of ten-gallon paint 
drums, a fuller description of which follows under exhibit “ D.” 

Exhibit “C” is the individual record card. It seems neces- 
sary in connection with this card only to point out that the 
information contained on it is gotten from or worked out from 
that contained on exhibits “A” and “B.” A hypothetical case 
has been worked out to show the actual use of the card. The 
efficiency of a man can be arrived at at any time by dividing the 
summation of the product by the summation of the number of 
hours worked. The pay does not enter, this being a matter for 
separate consideration in the case of any individual. The illus- 
tration has been based on the manufacture of paint drums, the 
schedules for which are given later, under exhibit “ D.” 
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Exhibit “D” is known as the job schedule. This should 
be considered in connection with exhibits “A,” “B” and “ E.” 
The one included herewith shows the completely analyzed 
and scheduled job for the manufacture of ten-gallon paint drums. 
This job schedule is a graphic from which the movements of the 
materials, and the actions of the men and machines can be seen by 
one familiar with the job and the shop. The use of this graphic 
makes possible the working out in advance, in such a way that 
actual visualization of the job is practicable, of jobs for which 
analyses are available. By its use difficulties which will occur in 
finding the proper machines, transporting the material, and in any 
number of ways, are seen in advance and may be provided for. 
The dependence of one schedule upon another is graphically illus- 
trated, as well as the progress toward completion which each 
schedule must make at a definite time in order not to delay the job 
as a whole. 

Exhibit “E” is the analysis of the above job made out in 
the shop planning office. It is, as seen, in terms of operations 
and schedules, and is the first step taken by the shop in plan- 
ning the job. After this step has been completed the graphic, 
‘called the job schedule, is worked out, and from it the instruction 
cards shown under exhibit “B” are prepared. This involves no 
more total work than a system in which the planning and issuance 
0 instructions is done by each workman for and to himself. In 
fact it involves considerably less and definitely systematizes that. 
Furthermore it is never necessary to plan the same job more than 
once, since the entire plan is recorded. Also, should the job be in- 
terrupted, the plan is not forgotten but is simply filed away for 
future use. Even though jobs are seldom alike, they are often 
similar and may be expeditiously planned by using the plans of 
previously scheduled ones. 

The way in which the various men and machines come into play 
is shown, also where the numbers of men or the machines may be 
increased in order to shorten the time required for the job; and 
all information of this nature. An examination of this sheet will 
show that the working space is headed by both dates and days. 
The days are the actual working days required for the job itself, 
and for the individual schedules of which the job is composed, and 
are estimated from the times required for the individual schedules. 
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The dates, which can be filled in when the job is actually in prog- 
ress, are those on which work is actually performed on the job. | 

It is believed that the advantage of having every job in a navy 
yard scheduled in this way must be so apparent that no detailed 
description of the job schedule itself, or argument to prove its 
value, is needed. If each job were so scheduled it would bea 
matter of little difficulty to schedule in a similar way the entire 
work ahead of a navy yard. Examination of the job schedule will 
indicate with how little inconvenience interruptions are handled, 
The job asa whole may be broken off at a certain date and recom- 
menced one month later, and nothing is needed, so far as the job 
schedule sheet is concerned, except to enter the date under the 
appropriate working day of the discontinuance of the job, and the 
date under the day next to it when the job is recontinued. The 
individual schedules themselves can be shifted back and forth 
carrying with them all of those which depend upon them. The 
times attached on a job schedule to any operation are easily arrived 
at from the individual schedule standard, the total number of units 
involved, and the efficiency of the man to be used. 

The suggested method is not regarded as a cure-all. There are 
a number of wasteful methods and customs which can hardly be 
touched by it. Before any great progress can be made in navy 
yards, however, the individual must be taken in har J, and the 
method outlined is believed to suggest the only way this can be 
satisfactorily and speedily accomplished. Nor is the value of an 
individual entirely determined by his productive efficiency. There 
must also be considered adaptability, regularity, health, special 
qualifications, etc. Asa rule, however, the most efficient men will 
generally possess these in the greatest measure. In any event 
their determination is quite simple and as a result, except for this 
mention, they have been intentionally disregarded in this dis- 
cussion. 

It will probably be admitted that the Navy Department has a 
greater supply of actual and potential managerial talent than any 
other manufacturing concern in this country. There would seem 
also to be little doubt that the average intellectual ability of the 
men the Department can detail for navy yard work should be-con- 
siderably above that of any collection of men a commercial manu- 
facturing plant could afford tohire. With the brains of these men 
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all concentrated upon the same problem there would seem to be no 
reason whatsoever why the Government as a manufacturer, at 
least in its Navy Department, should not be abreast of the best 
manufacturing attainment of the country. Nothing less than this 
should satisfy that Department and those in charge of it. 
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“B” FRONT 
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Sis “ce E ””? 
“To ANALYSIS OF MANUFACTURE OF I0-GALLON Paint Drums. 
ee —-a. a ’ : 
if ola eeneome | Unit. «| Schedule. 
i a say | i 
be I 503-A-I | recut | Shear sheet metal .025” to .0625” thick, using 
i a gauge. 
— do. | do. | Do. 
ie 23 GQ: 85134 Ahr. 0. ; 
| é 4 502-A-2 | I disc | Shear sheet metal disc 13” to 20” diam. 

. Ss 202-A-1 | 1 fold | Fold edge of metal .025” to .0625” thick. 
—|~ 6 | 1902-A-12 | 1 head | Stamp sheet metal heads 10” to 14” diam. 
_t|~ 7 |19020-A-14 | rt hole | Punch 5” hole in sheet metal. 

© 8 |19021-A-14 do. | Punch 54” hole in sheet metal. 

—— 9 | 1902-A-2 | dao. Punch ;°” holes in sheet metal. 
_|j 10 | 2101-A-3 | 1 band | Roll bands up to 4” wide, .0625” thick to 14” 

a | _ diam. circle. 

— > aw | 2201-A-1 | r rivet | Rivet ends of bands with two 6X rivets. 
BY 7) | 2102-A-3 | I plate | Roll plates 18” to 36” long and .025” to .0625” 


thick. 

13, | 3003-A-3 | 1 foot | Groove plates .025” to :0625” thick. 

| 3304-A-4 | 1 drum | True up drum after grooving. 

15 | 104-A-5 | do... | Assemble paint drum. 

| 1904-A-19 | t hole | Punch ¥” holes in drums and tanks. 
17 | 2201-A-2 | 1 rivet | Rivet tanks and drums with 6% rivets. 
18 | 3103-A-5 | 1 foot Solder—Dip—End seam. 
19 | 3103-A-4 | do. Solder—Float—Straight seam. 

~ 2 | 3404-A-4 | 1 drum | Test tanks or drums. 
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DISCUSSION. 








Minimum Navy Yard Manufacturing Costs. 


Asst. Nava Constructor F, G. Copurn, U. S. Navy.—Naval Constructor 
Westervelt seeks to diminish manufacturing costs by finding out detailed 
costs and by promoting competition between navy yards and between work- 
men in navy yards, 

That a great deal cah be done by the promotion of competition has been 
clearly proved to the naval service. The most common illustration of this 
is that of the improvement in gun fire, but cases in point may be found 
in navy yard work, as, for example, the reduced costs of paints, boats, ditty 
boxes, and other manufactured articles. In developing this competition, a 
peculiar phenomenom was disclosed; namely, that there was a remarkably 
wide variation between estimates and between costs as submitted by the 
different yards. 

Variations in estimates, when they are particularly wide, may frequently 
be traced to incorrect apprehension of the scope of work to be done. If 
the various operations were standardized and put out in the form of 
schedules, the comparison of widely varying estimates would be facilitated, 
and so it would be practicable for the bureaus, in obtaining competitive 
bids, to reconcile widely varying estimates. This is a weighty considera- 
tion. I have in mind a case where a large and important item of work 
was assigned to a navy yard, when as a matter of fact another navy yard’s 
bid would have been found considerably lower had the difference between 
the estimates been thus analyzed. 

It is at present impossible to judge accurately all comparative costs sub- 
mitted on the same kinds of articles by different yards, due to the fact that 
our accounting system does not yield correct total costs. It will be im- 
possible to get all navy yards operating so that the management at the 
different yards will decide on the same ways of making charges. For 
example, at one yard the mill work of boats may be charged to the over- 
head and prorated, whereas in another yard the mill work may be charged 
direct to the boats. In the former yard, the direct labor cost of boats will 
thus be lower than in the latter yard. The material costs would be about 
the same, supposing that both charged all material direct. Therefore, to 
find out at which yard it would be cheaper for the government to build the 
boats, the total cost must be taken into consideration. This, however, 
cannot be done intelligently until there has been a change in the statute and 
a proper cost-keeping system installed to take the place of the present 
system, which, as is frankly stated in one of the bulletins by the Bureau of 
Supplies and Accounts, is rather a method of locating charges correctly 
against appropriations, according to statute, than a method of returning 
costs which can be considered correct in the commercial sense. 
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“This paper is founded on the assumptions that the cost-keeping system 
is not to be changed, and that the day work system of payment for labor is 
to be adhered to, and that time study, that is, accurate time observations 
of work by the employment of a time recording instrument by the ob- 
server, is not to be permitted. Under these assumptions, the method pro- 
posed by Mr. Westervelt will result in a drift toward lower and more 
nearly correct costs. 

However, it must be borne in mind that the results of competition are 
not all that can be desired. Suppose, for example, that two workmen, “A” 
and “B,” are put in competition with each other. As soon as it has been 
decided that “ A” is better than “B,” or vice versa, the competition stops, 
and the men will go on at a standard rate which they both can comfortably 
maintain. For example, the Bureau of Construction and Repair has for 
several years been engaged in the effort to reduce the cost of wood-calking. 
It was found that at one navy yard work was being done from three to four 
times as fast as at some other navy yards. Some of the other navy yards 
were able to make considerable improvement; some of the other yards 
have not been able to make any improvement. 

In order to get the best effort of the men and to get costs down to a 
proper basis, it must be made an object to the men to work hard and get 
the costs down, and the only object that will always work is a pecuniary 
one. In other words, to get thoroughly satisfactory results it will be 
necessary to determine, by careful time observations, what the cost ought 
to be, and pay for the work at that price. 

This method, however, will be rather impracticable on a great deal of 
the work done in navy yards, especially repair work, and, regardless of that 
limitation, it will be a considerable time before such a method can be put 
into general practice. Therefore, the method proposed by Naval Con- 
structor Westervelt appears to be one which will bring results and can be 
adopted under present conditions, - 

There are two considerations to be borne in mind in connection with 
this proposition—the first being, the cost of adopting it; and the second, 
the difficulty of adopting it. 

In order to handle such a method, a large and well organized planning 
department, with abundant clerical assistance and proper filing facilities, 
must be provided. The cost of such an organization and such facilities will 
be high. The net result to the government, however, will be a saving. For 
example, it will be very easy for Naval Constructor Westervelt to show 
the money saving to the government resulting from the application of this 
method to reduce costs of manufacturing paint drums. The same method, 
generally applied in his shops, will bring corresponding reductions. The 
-@st of bringing about these reductions will be small as compared with the 
savings effected. Thus, while the cost of such a system will be high, the 
tesultant cost of work will be low. 

The difficulty of putting such a system into effect does not consist of a 
large essential difficulty, but of a great number of small detail difficulties. 
Essentially, the problem is easy; practically, however, the job is an enor- 
_ Mous one. 
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Lizut. ComMANDER W. T. CLuvertus, U. S. Navy.—Mr. Westervelt’s 
paper was read with interest and relief: a relief from the epidemic of 
papers dealing at wholesale with what their authors recognized as rampaut 
symptoms of navy yard extfavagances. 

Mr. Westervelt sticks to his subject—the reduction of cost of manu- 
factured articles. Our old friends, the Glittering Generalities, are not 
dragged in for cure-alls as they usually are with the diagnoses of such 
virulent ills. 

It is discouraging to the hundreds of intelligent persons of all corps and 
classes working hard in the navy yards to be constantly told that it is all 
wrong, with no available solution offered. 

There are many, however, who do not believe that everything is wrong: 
they do little talking. : 

Mr. Westervelt says that costs of manufactured articles can be still 
further reduced, and they can. He offers one plan along certain lines, 
I think it unquestioned that the efficiency and economy in performing this 
repeat work is directly affected by the amount of systematic inquiry given 
it. Properly developed schedules and operations and a record of individual 
performances based thereon are essential to reduction of cost. An over- 
refinement of detailed operations is, I believe, quite as detrimental to 
economy as is the lack of all planning: the one increases the overhead; the 
other decreases the productive output. The result is the same. 

This paper emphasizes the necessity of considering the individual, In 
a navy yard you must do the best you can with the men you have as well 
as with the tools you have. A big part of the planning consists in putting 
the individual on the work best suited to him and developing him to the 
utmost along that line. Even under best conditions the man has not yet 
gotten the maximum out of the machine, so great have been the improve- 
ments in the machine. 

The policy of concentrating certain manufactured work at the navy yards 
which have excelled at that work Mr. Westervelt believes in. He urges 
against the concentration of the entire schedule in any one yard. He is 
right, for without competition the effective results of planning can be but 
indifferently realized. 

Granted, then, that costs can be improved and the minimum approached 
in the manufacturing lines, this, after all, is not a drop in the bucket of 
activities at navy yards: who is there that can furnish a real working plan 
to reduce the cost of repair work? This is where the bulk of the money 
goes—and with what speed! When it comes to ships’ overhaul the easiest 
thing we do at navy yards is to exceed the statutory limit. What avails 
all the planning in the world if the ship does not arrive when there are 
men on the rolls to take up the work or if the ship departs unexpectedly 
when most of her items of work are underway? Is the enemy to enter 
into a scheme of planning to furnish a punctured hull at the proper moment 
of economic repair? And who can plan the arrival of a disabled vessel? 

Some of the yards are continuing their attempts at detailed planning of 
repairs—presumably with the hope that something will come out of it. As 
yet, it has acted more as a deterrent in the actual beginning of the work, 




















MinrmuM Navy YarD MANUFACTURING Costs. 1645 


a handicap even in some cases. Certainly the ships do not appear to get 
away from the yards any sooner. At one yard not long ago the authorized 
change of location of a ship’s side ladder was being planned for several 
weeks. In the course of time the ship departed for a yard where planning 
of this nature did not obtain, and in a day or so her ladder was shifted. 

What yard is able to meet, with well-digested plan and definite estimate, 
the military necessities constantly descending on a naval base? Who can 
anticipate exigencies ? 

The only plan that can be presented to meet the abnormal demands of 
ship repair is the exaction of an honest day’s labor from all employed, 
and this labor intelligently directed and zealously applied to the work. 

Many days’ work are not an honest eight hours: there is loafing and 
malingering. Often enough, as well, honest days’ work is misdirected and 
expenditures mount up to extravagant figures. 

These are the real problems confronting us in our industrial yards, and 
their solutions lie only in the direction of untiring and mutual endeavor 
on the part of superintendent, foreman, and mechanic. 

We cannot control appropriations, but by keeping honestly on the job 
ourselves and making the other man do the same thing we can check the 
drain on these appropriations which results too often in justified criticism. 

Call it planning if you will. 


Lieut. ComMANpeR W. B. Tarpy, U. S. Navy.—After reading this 
article one naturally attempts to classify the partial scheme of manage- 
ment therein outlined. It seems to fall somewhere in the borderland 
between Mr. Harrington Emerson’s “ Efficiency Management” and Dr. 
Taylor’s “ Scientific Management.” If it be regarded as an academic dis- 
cussion, the purpose of which is to add to the voluminous literature already 
existing, it may be accepted without comment. If, however, it is seriously 
put forward as a practical working proposition, it seems necessary that 
someone familiar with navy yard conditions should invite attention to facts 
that preclude the possibility of obtaining real results from the scheme out- 
lined. 

(a) Does the author believe that any valuable standards can be obtained 
by the methods suggested ? 

(b) Is it not a fact that it is necessary to make a thorough and detailed 
study of equipment, arrangement of tools, services and then conduct care- 
ful time study of various operations in order to procure standard times 
for elementary operations that are worthy of credence? 

(c) With the present attitude of the individual laborer and of organized 
labor, is this possible of accomplishment? 

(d) If organized labor is in a position, which it undoubtedly is, to 
prohibit the adoption of time studies and to limit the output of individual 
mechanics, can it be presumed that the method suggested in Naval Con- 
situctor Westervelt’s article of arriving at fairly approximate outputs or 
their converse “ Minimum Manufacturing Costs” would be permitted if the 
mechanics felt anything of value was really being determined ? 
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In this connection, attention is invited to the fact that in many navy 
yards there are already schedules setting forth piece work rates. It is a 
well known fact that these rates are so high that practically all skilled, 
energetic men have to squander certain portions of the working day in 
order that their per diem earnings shall not become so large as to involve 
a reduction in piece work rates. 

The method by which the author proposes to arrive at close approxima- 
tion to possible output fails to take into account the ability and shrewdness 
both of the individual workman and of organized labor. It seems to be 
an effort to slip up on the blind side of the mechanics to record clande- 
stinely the shortest times in which good mechanics perform definite 
elementary operations, and then, by piecing together these several best 
times, evolve a schedule that will cover certain definite manufacturing 
activities. It is to be noted that a considerable amount of work of investi- 
gation, clerical work in recording times, making and issuing schedules, is 
involved, and it is believed that if all clerks’, draftsmen’s and supervisors’ 
times thus involved could be added to the cost of the work produced under 
the proposed schedule the total cost would equal, if not exceed, the cost 
previous to the development of the schedule. It would seem, therefore, 
that the superstructure of scientific management has been suspended in 
thin air without either the foundation or the building proper. 

The author admits that his scheme is applicable only to certain manu- 
facturing processes in the navy yards. The question arises then whether 
(assuming all he claims for his schedules to be correct) it is worth while 
to attempt the installation of quasi-scientific management. Personally, I 
am of the opinion that one had as well attempt the cure of cancer by 
paring the surface as to cure the ills of navy yard management by the 
introduction of a system of approximated “ Minimum Navy Yard Manu- 
facturing Costs.” Everyone familiar with navy yard conditions realizes 
that the yard is, in effect, a closed shop; that organized labor and laborers’ 
organizations dictate the wages (which are on the average higher than the 
wages of mechanics similarly employed in the immediate vicinity) and 
also effectively limit the output; that they, through local labor organiza- 
tions operating in conjunction with local political organizations, thence 
through members of Congress and the Navy Department, exercise a very 
considerable influence on proposed disciplinary measures, on ratings and 
disratings, reductions and discharges. It is, further, an admitted fact that 


the method of rating, paying and disrating supervisors places a premium 


on the supervisors retaining a maximum number of men under their 
supervision. This is diametrically opposed to efficiency, since it is to the 
supervisor’s interest to nurse the job so that he may retain a sufficient 
number of men to prevent his own disrating. ’ 

In all commercial establishments, the supervisors’ tenure and rate of 
pay are dependent solely on excellence of work and quantity of output. 
They are part and parcel of the management. In the navy yard, by the 
very nature of the organization and the fact that navy yards are used as 
political assets, the supervisors are on the side of the workmen, opposed 
to the management. 
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The method of employing mechanics who must be taken in the order in 
which they appear on the registration lists is antiquated and inefficient. 
Starting with the force recruited to a maximum, as the volume of work 
decreases the poorest men are laid off. They immediately re-register. This 
method of consecutively laying off the men who can best be spared and 
having them re-register continues until the yard has reduced the force to 
the normal minimum. The volume of work again begins to increase; calls 
are issued for new employees. These must come from the top of the 
fegistration lists, which are composed of the most worthless men that were 
employed heretofore, as evidenced by the fact that they were first dis- 
charged and were, in consequence, the first to re-register. It is believed 
that if any real progress is to be made in the reduction of cost of work in 
navy yards, it will be necessary to establish a fixed policy that no new con- 
struction or manufacturing shall be done in the navy yards that cannot be 
done at a less book cost than the contract cost for such work would be. 

In this connection, attention is invited to the fact that the private con- 
cerns who would bid either on new work or the manufacture of articles 
now manufactured in the navy yard take into account in their overhead 
charges the following costs which are not included in the navy yard book 
cost : 

Interest on bonded indebtedness or interest on plant value and equip- 
ment. 

Insurance. 

Upkeep of plant equipment. 

Engineering and drafting expenses. 

Clerical expenses. 

Salaries of general officers. 

Dividends. (This is not a cost, but is a necessary item to the industrial 
manager if his business is to succeed.) 

It is expected that to the employees of the navy yard shall accrue in 
shorter hours, higher pay, better working conditions and leave, all that 
would accrue to a private manufacturer in the way of dividends; but, with 
the great advantages in the matter of book cost shown above, it is a fact 
that navy yard book costs should be less than the costs of industrial con- 
cerns, and it is believed that the fixed policy of contracting for all work in 
the nature of shipbuilding or manufacturing where the navy yard bid is not 
less than that of a private bidder would operate to immediately reduce 
Navy yard costs at least 40 per cent. 

It is believed that the author is unjustified in his reflection on the zeal, 
ability and application, both of the officers of his own corps, who are 
constantly on navy yard duty, and of officers of the line, who are occasion- 
ally assigned to navy yard duty. It is the experience and observation of 
the writer that officers on duty at the navy yard, New York, give their 
undivided attention to securing high grade work at the lowest obtainable 
cost. under present conditions. The conditions that prevent further reduc- 
tion of cost of navy yard work are more deep seated than the absence of 
schedules or other mechanism and records. 
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It is believed that it would be well to disfranchise the navy yard em- 
ployees during employment, so that there would be no incentive for local 
politicians or local Congressmen to use the yards as a political asset and for 
the Navy Department to treat openly with organized labor, along the line 
that since the Government expects no return in dividends, it is natural to 
suppose that working conditions, hours, pay and leave shall be all that a 
just Government could be expected to furnish ; that the Government's posi- 
tion precludes the necessity for interference by organized labor; that em- 
ployees are to be treated simply as individuals, paid for what they actually 
do, and that the Government reserves to itself the right to determine by 
such means as are necessary what constitutes a fair output under given 
working conditions. Until we are willing to handle the navy yard labor 
question openly and discuss it on its merits without fear of any political 
effect, it is all but useless to attempt a palliative treatment. 


REAR ADMIRAL Caspar F. Goopricu, U. S. Navy.—The crux of the 
question raised by this exceedingly interesting and thoughtful article 
lies in these words : 

“Among the motives which actuate a workman and induce him to 
turn out the greatest amount of satisfactory work are the following: 


Hope of reward; fear of punishment; interest in the work on hand; 


desire to excel his fellow workmen; esprit de corps.” 

The first motive “hope of reward” does not exist at present except 
in the nebulous desire to be retained when work slackens and super- 
fluous hands are discharged. The average workman relies more upon 
“standing in with the boss” than upon his own skill and rapidity. The 
motive in question can only be supplied when a man is paid for what 
he does rather than for the time he spends in doing it. Introduce some 
form of piece work with a bonus for quickness and much of the difficulty 
will be obviated. This will, of course, be strenuously opposed by the 
labor unions. They will never willingly permit the abandonment of the 
daily wage with its premium on loafing. 

The fear of punishment is not very active. for good. The. skilled 
workman is in no sense so skilled as in knowing how to appear indus- 
trious while, in reality, marking time or making little progress. This 
motive, while present, possibly, gives him no actual. concern. He knows 
a dozen ways of beating the game. 

The third motive “interest in the work on hand” is a slender reed to 
rely upon. The practical interest of the workman is to string out his job. 
“Interest in the work on hand” is conspicuous by its absence, as a rule, 
although it may, occasionally, be detected. 

“Desire to excel his fellow workman” is not tolerated in the labor 
world and it is discouraged by a thousand devices peculiar to the 
unionist. The unwise man who manifests this ambition had better move 
on at once to a more healthy region. 

“Esprit de corps” might be found in a body of mechanics who had not 
abdicated their individual manhood and accepted the tyranny of the labor 
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union leaders, mostly, by the way, of foreign birth. As things are today 
the only esprit de corps which may be expected is for the union, with 
its levelling down of the good and its protecting the bad; its encourage- 
ment of shirking and stringing out the job. 

Within the limitations imposed by this calamitous attitude of organized 
labor, much that is worth while may be accomplished in the manner 
proposed by Mr. Westervelt, but it is idle to look for results at all com- 
parable with the money expended until our yards are put on a strictly 
business, up-to-date basis, with a planning department, time studies, 
piece work and bonus; until the universal rules are “The Open Shop 
and No Politics” and “ The Yard Exists for the Fleet, Not the Fleet for 
the Yard.” 

It is only prudent to recognize, in this matter, a patent, undeniable 
and distressing fact that the average workman, while strictly honest in 
every other respect, has no compunctions about stealing his employers’ 
time. Careful and repeated observations show that he gives to his task 
only from 30% to 50% of the time for which he is paid. There is no 
possibility of achieving a really minimum cost so long as the daily wage 
is adhered to. Whatever of betterment is done should be baséd-on the 
known characteristics of the average workman and not on the virtues 
of the exceptional faithful man. And we must make it to his personal 
interest to strive for economy and volume of production. If we ask 
him for what he considers undue exertions we should offer him a sub- 
stantial recompense. 

Our only hope lies in convincing the Department that the present 
system is archaic and wholly wrong, that modern methods must be 
adopted if only in self-defence. Yet we need not despair. What General 
Crozier did at Watertown with the backing of the Secretary of War is 
possible at any navy yard, given similar favorable conditions. Until 
then we should do what we can to lessen the cost of work and to bring 
essential facts to the attention of the authorities that they may act with 
intelligence and vigor. Mr. Westervelt’s article is a valuable contribution 
to the discussion of a subject of tremendous importance to the naval 
service. 
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UNITED STATES NAVY COAL INVESTIGATING EXPE- 
DITION IN THE BERING RIVER FIELD 
OF ALASKA. 


By Passep Asst. SURGEON JOHN OtHo Downey, U. S. Navy. 





Part |.—INTRODUCTORY. 


Practically all the coal used by the navy on the Pacific Coast and 
in the Orient is shipped from the Atlantic Coast of the United 
States. It is obviously highly desirable to obtain coal from a 
source near the point of consumption for both economic and stra- 
tegic reasons. It is also desirable to have information of all the 
coals which are suitable for naval use. 

With these points in view many of the coals of the Pacific 
Coast of America and of the Orient have been tested by practical 
steaming tests on board ships of war but none of those tested has 
been found to have all the qualities necessary for naval fuel, 
which qualities ma very briefly be summed up as follows: 


(1) A fair proportion of lump (40%) and free from sulphur 
bands and from slate, bone, shale and other inert material. 

(2) Volatile matter 12 to 22%, preferably 14 to 18% (the necessa- 
rily limited combustion spaces of naval boilers make this 
a most important requirement). 

(3) Ash 2 to 84%, preferably nearer the lower limit (a high ash 
content not only represents so much valueless material tak- 
ing up bunker space, and hence reducing steaming radius, 
but increases the most arduous work of the firemen—the 
cleaning of fires—and, through exhaustion of the person- 
nel, reduces the speed of the ship. 

(4) Fixed carbon high with a high B. T. U. content, above 14,000 
or nearer 14,500. 
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(5) High fusing point of the ash, for if the coal clinkers badly 
no practical amount of exertion can keep the fires clean, 
and high speed cannot be maintained. 

(6) The cost at point of consumption and a large and steady 
source of supply both in time of peace and in time of war 
are important features. 


In order to give our ships their maximum steaming radius and 
maximum speed, these specifications are ordinarily closely ad- 
hered to and therein naval fuel differs from many steaming coals. 
The steaming radius of the fleet can only be that of the poorest 
ship, while the speed of the fleet can only be that of the slowest 
ship. These factors are of significant importance. 

Coal which can compete in these qualities with the best in the 
world can be delivered at Hampton Roads, and points north, in 
a steady volume which would tax the capacity of all navy and 
chartered colliers available to take it away, at a cost of under $3 
per ton, loaded. The supply of the fleet in the Atlantic need cause 
no concern. The supply of vessels on the Pacific Coast of the 
United States and in the Orient is a very different matter. It is 
conceivable that in time of war a source of an adequate supply 
of prime coal near our Pacific seaboard might become of vital 
importance. A source of supply in Alaska would have the added 
advantages of being near the great circle course and a thousand 
or more miles nearer the Orient than is Puget Sound. There are 
several harbors in Alaska and the Aleutian Islands which are suit- 
able for the establishment of an advanced naval base with coaling 
station. 

In the interest of national economy and because of the strategic 
importance of obtaining suitable fuel for the navy from the Pacific 
Coast of America, Congress enacted the following legislation 
which was approved August 22, Ig12: 

To enable the Secretary of the Navy to execute the provision of section 
fifteen hundred and fifty-five of the Revised Statutes, authorizing the 
Secretary of the Navy to establish, at such places as he may deem neces- 
sary, depots for coal and other fuel for the supply of steamships of war, 
five hundred thousand dollars. That seventy-five thousand dollars of said 
sum, or so much thereof as may be necessary, may be used for the survey 
and investigation and experimental test of coal in Alaska for use on board 
ships of the United States Navy and for report upon coal and coal fields 
available for the production of coal for the use of the ships of the United 
States Navy and any vessel of the United States. 
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On the day that the above became law, the Secretary of the 
Navy issued the following orders to the writer: 

You are hereby detached from special duty in the Bureau of Steam 
Engineering, Navy Department, Washington, D. C., and from such other 
duty as may have been assigned you, will proceed to Seattle, Washington, 
and from thence to such other points as may be necessary, for duty as 
representative of the Navy Department with the Alaskan Coal Investi- 
gating Expedition, employing such mining and consulting engineers, as- 
sistants, foreman miners, miners, packers, cooks, blacksmiths and such 
other labor as may be necessary, purchasing such supplies and arranging 
such transportation as may be necessary for the success of the expedition. 

You will also perform the duties of medical officer of the expedition 
and such other duties as the Secretary of the Navy may direct. 


In order to carry out the provisions of these orders the writer 
was appointed a special disbursing agent of the Navy Department. 
It was decided first to examine the Bering River Field in 
Alaska, over which there had been considerable controversy both 
as to the quality of the coal and as to the status of the land, and 
to mine a sample of coal large enough for steaming tests on board 
aship, for which purpose five to eight hundred tons are ordinarily 
required, dependent upon the quality of the coal. Considerable 
detailed investigation of this field had previously been accom- 
plished by the U. S. Geological Survey and by engineers in private 
employ. In addition to surveys a number of prospect tunnels had 
been driven and many of the seams had been exposed at their sur- 
face outcrops. ; 

After a number of conferences with divers bureaus of the Gov- 
ernment departments, an expedition was organized to take the 
field immediately. All the employees of the expedition were civil- 
ians and were employed by contract. 


Part II1.—GEOLOGY OF THE BERING RIVER FIELD. 


The first party which took the field, the geological party, con- 
sisted of two geologists, two mining engineers and such guides 
and packers as were found necessary, the latter being secured in 
the field. This party, which sailed from Seattle, Washington, for 
Katalla, Alaska, the latter part of August, 1912, had for its pri- 
mary duty “the selection and location of the bed of coal from 
which the large sample for the naval test is to be taken, which is 
to be prospected with a view of determining the workability of 
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that particular bed of coal as the best bed in the field suitable and 
available for naval use.” 

All the coal and oil lands in Alaska, with one or two possible 
exceptions, have been withdrawn from entry. Most of the land 
had been previously covered by claims, but the majority of these 
claims have been cancelled by the General Land Office, on account 
of alleged fraudulent means having been exercised by the claim- 
ants in the effort to acquire them, or on account of a lack of full 
compliance, on the part of the claimants, with the construction of 
the land and mining laws as interpreted by the General Land 
Office. The present status of the coal and oil lands of Alaska 
is that of public land. 

The Bering River coal field, broadly speaking, is in the foothills 
of the Chugach Mountains, immediately to the north of Con- 
troller Bay. The field is within the limits of the Chugach National 
Forest Reserve; it extends for about twenty miles in an east and 
west direction and from four to eight miles from north to south. 
The Chugach Range comprises high, rugged, snow-capped moun- 
tains ; the prominent peaks have an elevation of 9000 to 12,000 
feet. The system is directly continuous with the St. Elias Range. 
Mount St. Elias is about eighty miles to the east and is plainly 
visible from the Controller Bay region ; the combined range stands 
out prominently and forms a formidable barrier to the north. 

The Martin River Glacier, a valley glacier, lies to the immediate 
north of the coal fields and separates it from the main range of 
the Chugach systtm. Two lobes of this glacier project into the 
field, one of which is called the Kushtaka Glacier. The Bering 
Glacier, a piedmont glacier, which covers an area of about 1500 
square miles, is to the east and south of the field. It is connected 
with the great Malaspina Glacier, the principal glacier of the great 
glacial system of Mount St. Elias. The Malaspina Glacier is the 
largest glacier in the world with the exception of the ice fields of 
the Arctic and Antarctic regions. 

The hills and mountains of this region are really spurs making 
out from the Chugach system which gradually decrease in height 
as they approach the sea. The elevation of the mountains in the 
coal field range from 2000 to 4000 feet. The hills are generally 
characterized by ‘steep, canyon-gashed slopes below timber line, 
rounded peaks and flattish areas between timber line and an eleva- 
tion of 1800 to 2000 feet, and sharp peaks and ridges above 
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2000 feet. There are also areas of lowlands, traversed by many 
streams, which are only a few feet above sea level. Many of the 
streams are only tidal sloughs. 

There are several lakes in the field. Bering Lake, the largest, 
is tidal; Kushtaka Lake is a deep glacial lake ; Lake Charlotte is 
glacial ; the five Berg lakes along the margin of the Bering Glacier, 
and Tokun and Deadwood lakes are all glacial lakes. 

Bering River, a glacial stream, affords the principal drainage 
of the region. It has its origin in the Berg lakes, which in turn 
are fed by the melting ice of the Bering Glacier. The current’ 
in the upper reaches of the river is from eight to ten miles an ~ 
hour. It spreads into a delta above Bering Lake, part of the 
water passing into the lake and part to the south where it is re- 
united with the lake drainage. In the vicinity of the lake the 
current is about three miles an hour, while below the lake it is 
tidal. Practicaily all transportation and communication to the 
coal field follows the river for a part of its course, dependent upon 
the destination. 

The lower slopes of the hills and mountains are covered with > 
a dense growth of spruce and hemlock. This extends from the 
edge of the alluvial flats along the water courses to an elevation of 
800 to 1000 feet. Alder, cottonwood and willow are abundant 
along the streams in dense thickets. .\bove the timber line, grass, 
stunted alder, bushes and devil’s club abound. Devil’s club is also 
found abundantly on the lower slopes. 

The timber for the most part is very poor, and clear lumber 
cannot be produced from it. It could, however, be made quite 
serviceable for mining purposes. 

This region has been subjected to intense dynamic stresses, re- 
sulting in marked deformation, as evidenced by the complexly 
folded and faulted condition of the rock strata, and by consider- 
able rock crushing. Some of the coal beds have suffered corre- 
spondingly, many of them having been crushed to a marked 
degree with a resultant fine coal which is more or less incoherent. 
There is a marked tendency to lenticularity in many of the beds. 
It is to be expected that an appreciable amount of intrusive igne- 
ous rock in the form of sills and dikes will be encountered in the 
seams if extensive mining is undertaken. 

The fact that the coal seams occur within strata which have 
been disturbed to such a marked degree will doubtless make the : 
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f mining high. It will require timbering heavier than is or- 
ily used; the great amount of rainfall and underground 
ater will also tend to increase the difficulties. On account of the 
aul d condition of the field, coal beds may be lost during min- 
‘ ine: this would materially add to the mining costs, particularly 
Peo if the fault should be of such a degree as to cause the complete 
|? ibss of the seam and if an extensive surface plant had been con- 
| d. In many instances the stratification has slid in such a 
: as to crush many of the coal beds. This crushed coal is 
table for coking and briquetting purposes and will likely have 
je as an ordinary steaming coal, but the proportion of lump 
be too small for a first class naval fuel. Many of the beds, 
wever, will yield a high percentage of lump. 
“According to the Geological Survey, the coal beds in the field 
tur in the Kushtaka formation, which is of Tertiary age. 
this coal bearing formation is the Stillwater formation, and 
it is the Tokun formation. The Kushtaka formation is 
it 2500 feet in thickness, is composed mostly of shale and 
idstone, and is thought to contain more than twenty beds of 
ul. There are differences of opinion as to the number of coal 
ims which are workable at present and as to the tonnage that 
y be derived therefrom. 
? field covers an area of approximately fifty square miles, 
‘i b put 32,000 acres. Anthracite and semi-bituminous coals are 
Present, the former occupying probably a little more than half 
Me field. The anthracite beds include the eastern part of the field 
ind the semi-bituminous the western part. The line of demarca- 
ion between the two is not particularly sharp. It occurs probably 
ithe lower reaches of the western slope of Carbon Mountain. 
the chemical analyses of some of the semi-bituminous seams indi- 
late them to be coals of excellent quality including many of the 
~ equ pmnents for naval fuel. Some of them show uniformly little 
, low moisture, 10 to 20 per cent volatile matter anda high 
brific value, while all display coking properties. 
While many of the seams show prevailingly soft coal as de- 
| etibed above, some locations have been found where the coal is 
eeesntly hard to yield a fair percentage of lump, ... . but 
ingly this hardness occurred only in the immediate vicinity 
the faults where the break in the strata has relieved the crush- 
§ pressure and permitted the coal to maintain its original hard- 
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ness.” While this is a signficant fact, others are of the opinion 
that actual mining will disclose areas in which the beds have been’ 
little disturbed. This question forms one of the riddles of the’ 
field. : 

The marked lenticular condition of many of the beds in which | 
they may display a diameter of thirty feet at one level and only | 
five feet a little further on, or to be pinched out completely by the | 
approximation of the foot and hanging walls, will add materially 
to the mining costs. “The frequent faults, folds and rolls and 7 
the admixture of foreign materials with the coal, such as shale, 4 
igneous intrusions and sand secretions ” will also tend to increase © 
the cost of mining. j 

The coal seams range from a few inches to over thirty feet in 4 
thickness ; over sixty feet is shown in a “ pocket ” on Trout Creek.n¥ 
For the most part the seams average large. 

The quantity of the coal deposited in the field is enormous and 
the chemical quality is excellent. The question arises; are these 
valuable features offset by the irregular and lenticular conditi 
of the beds and the friable physical quality of the coals? 


Part IIJI.—MINING THE COAL. 


The mining party with equipment was assembled in Seattle 
sailed for Alaska on September 1, 1912. This party included 
foreman miners, miners, blacksmiths, carpenters, packers, cooks 7 
and other laborers ; axemen, rivermen, teamsters, guides and other 7 
pioneer laborers were employed in Alaska. The equipment im- 7 
cluded mining materials, pioneer tools, provisions, horses and 
feed, pack harness, dray harness, sleds, camp equipment, six toms | 
of dynamite, firearms and ammunition, and such other materials § 
as are ordinarily needed for frontier and pioneer life. Indians, 7 
dogs and sledges for winter transportation and communication « 
were obtained in the field. The mining party as finally constituted — 
numbered about fifty men. 2 

Upon arrival in the field a main camp was established at Still- 
water, about twenty miles from Controller Bay, on the Bering | 
River at its confluence with Stillwater Creek, and about six miles © 
from the Trout Creek region which had been selected as the 7 
mining site. There were three cabins in repair at this a 
Transportation to this point was via the Bering River and was 
obtained by contract. Light draft power boats were used. This” 
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transportation was so slow and generally unsatisfactory, that it 
was decided that it would be folly to contract for the transporta- 
n of the coal to tidewater on account of lack of suitable equip- 

nt and responsible bidders. 
At Trout Creek there was a cabin in fair state of repair which 
yas made habitable and used as a cook and bunk house. A gen- 


Trout Creek CAMP. 


poses. This camp was constructed with regard for the northern 
inter and was therefore more complete and expensive than a 


mer camp. 

An old trail existed from Stillwater to Trout Creek. This was 
mproved to the extent of being practically rebuilt. The trans- 
portation of supplies from Stillwater to Trout Creek was by 
P small power and poling boats on Stillwater Creek for a little 
P less than two miles, thence over the trail by pack train or go-devil 
sled or lizard sled for a little more than four miles, to the Trout 
reek camp. A cache was established at the junction of the 
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upper limit of navigation with the beginning of the trail. A , 
large cabin had already been built there and previously used for t 
this purpose, but it was in poor condition. This cabin was re- : 
paired with this end in view, and the following December it was t 
rebuilt for a camp for the coal sledding party. i 
t 
I 
I 
” ; 
_ : 
ALONG THE Trout CREEK TRAIL. 
The entire mining party, which consisted of about fifty men, 
was removed from Stillwater and quartered at the Trout Creek 
camp as rapidly as quarters could be made ready for occupancy. 
The entire party was not installed at Trout Creek until about ; 
October 15, 1912. 
About 650 tons were mined and sacked for testing purposes. 
The coal was taken from two different tunnels. (A few tons 
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were taken from a third tunnel but the amount was not enough 
to provide any steaming data.) The coals from the different 
tunnels differ considerably in their physical structure, but not 
materially in their chemical content. One contained a very high 
percentage of lump. While it contained fine coal also it was fine 
to a less degree, a degree that would hardly be described as 
slack. The coal from the other tunnel contained a very large 
percentage of slack and a correspondingly small percentage of 
lump. 





ENTRANCE TO TUNNEL No. 3. 


The mining work, which included the construction of a surface 
plant for handling the coal to Trout Creek water level, was com- 
pleted on November 28. The coal was delivered in sacks along 
the Trout Creek trail. The mining party was immediately re- 
turned to Seattle, November 29, and the work of rebuilding the 
trail to render it suitable for sledding was undertaken. 


Part IV.—THE Coat TRANSPORTATION PROBLEM. 


Sledding from Mines to Stillwater—It was hoped that the coal 
could be sledded to tidewater during the winter. A few weeks 
in the field and a study of the meteorological records for the past 
few years clearly indicated the impracticability of this idea. The 
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winters are not severe, and frequent thaws occur. The rivers 
are frozen at times but not continuously, and they are hardly 
suitable for teeming at any time. In fact it is only at times that 
a man or dog sledge can use the river ice from Stillwater to 
Bering Lake and less frequently to Chilkat. The construction of 
a sledge trail over the great marshes and flats to the southeast of 
Bering River, the alternative if the river route was not used, 
would have been difficult and expensive to maintain on account of 
the occasional prolonged thaws and rains, although the first cost 
would have been relatively low. Our estimates indicated this 
method of transportation to be impracticable and very expensive. 

The plan adopted was to sled the coal with horses to the nearest 
navigable water (Stillwater Creek), thence to transport it to 
Chilkat in boats the following summer. The trail built in the 
autumn was a pack trail and was built as quickly and as cheaply 
as possible. It now became necessary to reconstruct this trail. 
Better grades and curves were necessary, so for one third of the 
distance the trail was relocated. It was widened throughout and 
considerable grading was done. In addition to this, one mile 
of entirely new trail was built to the site for the coal pile on Still- 
water Creek. In several instances rather extensive rock work was 
accomplished. A section of seventy yards of the trail was blasted 
out of the side of a precipitous cliff. Stillwater Creek was imme- 
diately below and at this point it was twelve feet deep. In all 
seven bridges were built, two of which assumed some proportions. 
Considerable corduroy work was also done. 

Seven horses and sleds and an average of ten men accomplished 
the sledding. Actual sledding began January 15 and was con- 
cluded April 17. The late start was due to continued soft weather. 


The frequent and prolonged thaws and rains interfered very mate- ' 


rially with this work. There was one period of continuous rain 
which lasted for more than eight days, during which time the 
snow nearly disappeared and the sledding was temporarily aban- 
doned. Late in the season a considerable amount of snow was 
hauled to cover the bare places in the trail. When a mild thaw 
was on, the trail would be best at night (particularly so in March 
and April, when the lowest temperature occurred), and a firm 
and very slippery crust would form. When moonlight was avail- 
able the working hours were at night. The sleds, which were 
of the double-end type, some of which were built by the expedi- 
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tion, carried about 2000 pounds each. Two round trips daily, a 
distance of twenty miles, were made when the trail was good. 
Camp was established at Stillwater Cache (Camp Cone) about 
three-quarters of a mile from the coal-pile site on Stillwater 
Creek. This allowed the sleds to go over and break the trail 
while unloaded. They returned loaded over the broken trail. 
This was an important feature, as the snow fall was very heavy at 
times ; as much as 36 inches in nine hours was recorded at camp. 
Transportation of Coal from Stillwater to Chilkat—The most 
difficult problem which the expedition experienced was the trans- 
portation of the coal from the Stillwater depot to tidewater. All 
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the available local information as to the weather conditions, 
time of the spring break-up of the Bering River ice, depth of 
water during different months, and other factors which might 
be expected to affect the volume of water carried by the river, 
was obtained the previous autumn and winter. Only first-hand 
information was sought and this differed widely as expressed by 
the several informants. It was concluded from the information 
obtained that the river might reasonably be expected to be open 
by May 10 and that boats drawing fifteen inches could be operated 
by June 1. 

The original equipment supplied for this purpose consisted of 
two 50 H. P. stern-wheel river boats, built for the expedition by 
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the navy yard, Puget Sound; two 12-ton capacity rectangular 
lighters 12 feet by 36 feet, of 10 inches draft, also specially built at 
the navy yard, Puget Sound, after the usual type of coal lighter, 
and one regulation 33-foot motor sailing launch which drew 24 
inches. The boats and barges were of very heavy construction; 
the former weighed 15 tons each with the engines installed, while 
the latter weighed eight tons each. A liberal supply (amounting 
to 80 tons) of tools, engines spares, stores, provisions, machinists’ 
supplies, cordage, blocks, ordnance and other materials was taken 
along. 





STERN-WHEEL BoaT AND CREW. 


Eight enlisted men of the navy of several ratings were detailed 
with the expedition to operate these boats, having familiarized 
themselves with the boats while they were under construction. 
These men and two practical coal miners, one the former mine- 
foreman, sailed from Seattle, April 25, 1913, and arrived at 
Katalla May 1. The following day the party proceeded to Chilkat, 
at which place was established a headquarters camp and base 
of supplies. The buildings of an old oil company were leased 
and placed in repair after considerable work. Running water, 
shower-baths and tub-baths were installed. The water supply 
was from a mountain spring and the melting snows. 

On May 3 a party of four, including the two men selected as 
boat captains, started up the Bering River in a dugout canoe to 
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the coal fields. A very difficult trip was expected, and the party 
was equipped for it. It was found that the ice in the upper 
reaches of the river was open all the way, though there was much 
floating ice. The flats were covered with about four feet of snow. 
The river was extremely low, and it was necessary to wade over 
all the larger bars, portaging the canoe. 

After this inspection trip, plans were decided upon and work 
begun. A dock and coal chute were built at Stillwater coal depot, 
railway was laid as needed, and a large log and plank platform, 
covered with sheet metal, was constructed for cleaning and hand- 
ling the coal. 

A site for the reception of the coal was selected on a flat at 
the base of the mountain immediately above Chilkat. At this point 
there is a high bank. A dock was built here, the piling of which 
was connected under the surface by stringers, this work being 
done at extreme low tide. A davit and sheer-legs were rigged for 
hoisting the coal from the barges and a railway was laid. The 
davit was particularly difficult to build under the pioneer condi- 
tions. Drainage ditches were dug and logs and brush were used 
to fill in the low places in the flat. Quicksand was encountered 
in the construction of the up-river dock. Steel cables were run 
from the docks to the trees and piling sunk in the firm sand bank 
above to take some of the strain off the piling in the river quick- 
sand. 

The distance from the Stillwater dock to the Chilkat dock was 
about 21 miles. Many trips were made up and down the river by 
members of the expedition to familiarize themselves with the 
channels while the water was very low. Boats were rowed, poled 
and lined along the river. 

The men became hardened physically while the work in the cold 
winds and rains helped to increase their endurance. The sand 
bars, particularly in the delta region, were carefully studied and 
marked, 12-foot lengths of 2-inch pipe being used for the latter 
purpose. The river was learned perfectly, every sand bar and 
every stretch of water was named. It was very difficult to speak 
of or refer to a particular point in the river without specifically 
designating it. 

The equipment and supplies from Seattle arrived May to. It 
required some time to outfit and tune up the boats. Four mooring 
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buoys were placed in the river, using old anchors and iron for the 
ground tackle. 

It was soon learned that the stern-wheel boats drew 22 to 24 
inches. While under way the paddle-wheel caused them to squat 
an additional six inches so that they required a 30-inch channel 
to prevent grounding. The boats grounded very heavily whenever 
they struck a bar, on account of the flat bottom and extreme 
weight, 15 tons, they were most difficult and trying to man-handle 
after they had grounded. It then became necessary to use pike 
poles and pry poles and for the crews to go over the side into 
the glacial water. The temperature of the water during the sum- 
mer ranged from 34° to 38° F. 

For convenience the river was divided into three divisions, each 
division peculiar to itself, viz. (see chart) : 


(1) Chilkat to Bering Lake, 7% miles—the Lake Division. 

(2) From Bering Lake to Cottonwood, 6 miles—the Delta Divi- 
sion. 

(3) From Cottonwood to Stillwater Coal Depot, 714 miles—the 
Glacier Division. 


The Lake Division—From Chilkat to Bering Lake is tide- 
water. This division was designated the “ Lake Division.” Boats 
of five feet draft can navigate this at any stage of the tide. The 
current is sometimes as great as four knots an hour (ebb), so 
it is preferable to take advantage of the tide. This division did 
not present any difficulties whatever; it was merely necessary 
to keep to the well-defined channels. 

The Delta Division—That part of the river from Bering Lake 
to Cottonwood was called the “ Delta Division.” The river here 
spreads over broad alluvial flats, which have been formed by the 
deposition of glacial silt. It is an immense treeless swamp, much 
of which is covered with a luxuriant growth of tall grass. The 
river is divided and subdivided into many changing channels, 
characteristic of any delta. There is a continuous series of bars 
and shoals which contain quicksand. It is not safe to plunge or 
wade heedlessly into any of these channels. Unless one knows a 
suitable place, several attempts are usually necessary before a suc- 
cessful fording is effected. 

In places the river spreads out into a continuous sheet for 
about 500 yards where it is very shallow; yet it is impossi- 
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ble to cross it without a boat, and it is also impossible to row 
a boat across it. There are many pot holes, pot channels and 
large and small bars. One might be wading in a few inches 
of water on a hard sand bottom and a few feet further on might 
bring up in three or four feet of water, or an area of quicksand. 
The water is so heavily laden with glacial silt, that in two inches 
of water the bottom is not visible. The current runs from two 
to four knots an hour. Many trees and snags are lodged in the 
channels, and in some instances have effectively blocked them to 
navigation. This division of the river gave considerable trouble 
in transporting the coal. 

The Glacier Division—From Cottonwood to the coal depot on 
Stillwater Creek constituted the “ Glacier Division.” For several 
miles the river parallels the Bering Glacier which is a mile or 
more from the south bank. The river is here confined between 
sharply defined banks and is not particularly different from most 
glacial rivers in a mountainous district. There are the usual 
meanderings in the course of the stream, as well as a number of 
bars and riffles. The soft sand and quicksand of the Delta Divi- 
sion is here replaced with hard sand and gravel, while the riffles 
have coarse gravel and rock bottom. There were many rocks, 
trees and snags in the channels of this division. The current 
was from two and one-half to five knots an hour. No unusual 
difficulty was experienced in navigating this division after the 
channel was cleared of rocks and snags. 

Attempted River Improvements.—Considerable river improve- 
ment work was necessary in the Glacier and Delta Divisions. 
Very few Alaskans have navigated this part of the river to any 
extent. The freighting had been limited to consignments of a 
few tons each, much of which had been taken up the river in small 
boats by poling and lining them against the current. Several 
small power boats had successfully navigated the river during 
high water, but only one boat had been successful at low water. 
High water sufficient to float the stern-wheel boats over the Delta 
Division was not expected until the latter part of July, and there 
was no assurance that it would occur then. The real high water 
of the year occurs in August and September. The previous Sep- 
tember the water had been sufficiently high to permit the operation 
of boats of 30-inches draft ; but it was not considered advisable to 
wait until late summer before beginning the transportation of coal. 
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The personnel of the expedition was on the river pretty con- 
stantly in small skiffs and canoes, and thereby learned it thor- 
oughly and the conditions affecting it. This information proved 
to be of very material value later on when the coal transportation 
began. 

The first work undertaken was the removal of rocks, trees and 
snags from the channels. One party worked down the river 
from Stillwater and another party worked up the river from Ber- 
ing Lake. Dynamite was liberally used to loosen the trees and 
rocks, but it would not completely clean out the pile of snags and 
trees. This was supplemented with much hand labor, such as 
the use of axes, blocks and tackle and other means as were 
found most expedient. It was always conducted in the deeper 
channels where the current was swift. Canoes and boats were 
hard to handle in a manner which would allow this work to be 
accomplished. There was much wading and occasional swim- 
ming, consequently the men were frequently wet for long hours. 
The mean temperature of the air while this work was being prose- 
cuted was 38.6° F., and that of the water 35° F. During some 
days cold driving rains and occasional high winds prevailed. The 
camps along the river were cold and wet. All in all, this work 
was trying and disagreeable. After this work was completed 
there was no assurance that the next high water would not lodge 
more trees in the channels which had been cleared, therefore 
maintenance of the channels after they were once established 
became a contingency. 

The water of the Delta Division continued at about the same 
depth. Several expedients were tried in an effort to establish 
a deep-water channel but none was successful. It was obvious 
that it was necessary to either increase the depth of the water or 
provide other river equipment than that which the expedition had. 
An effort was made to wing-dam several channels and effect sev- 
eral cut-offs ; by increasing the volume of water and closely con- 
fining it the bottom would quickly erode though the first good 
freshet or break in the Berg lakes with the resulting floods would 
probably change the topography. 

To facilitate this work it was necessary to live on the river. 
There were no desirable camp sites on the Delta Division. A 
barge with a house built over it was obtained from a local man 
and twenty-one bunks and a kitchen were built in it. An awning 
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was spread over another barge and a third barge was used as a 
tool and supply shop. Tents were also carried. With this equip- 
ment a party would move along the river and establish camp near 
the work. Tents were always pitched ashore. Camping in this 
swampy region was anything but pleasant. There were myriads 
of mosquitoes. When it did not rain and blow, the mosquitoes 
were very bothersome. Everybody wore headnets and gloves, as 
it was next to impossible to go without them. 

It was soon learned that changing the course of and confining 
the streams in this region of bars and quicksands was a large un- 
dertaking, and that there was not enough labor in that section of 
Alaska to accomplish it. It was eventually decided that it would 
be far more economical and expeditious to provide suitable equip- 
ment than to attempt to carry out this rather extensive project, 
which was of doubtful utility at best. 

Change of Equipment.—It was then decided to build six or 
eight open river boats, 35 feet by 7 feet, which would draw about 
two inches when light, and which could be loaded to the depth 
of the water over the bars. June had arrived and all hands were 
anxious to move the coal. Everything was made ready to send a 
stern-wheel boat and sailing launch to Stillwater on the first high 
water. There was nearly enough water at the time to operate 
these boats over the Glacier Division, but it had not been possible 
to get a boat through to that division. Indications were that by 
the time the contemplated fleet was built, there would be plenty 
of water in the upper reaches of the Glacier Division of the river 
for stern-wheel boats and probably enough in the lower reaches 
(Delta Division), for lighter draft boats. 

Light draft river boats with power to operate over the Delta 
Division were needed and all power boats in that section of 
Alaska were sent for for trial. There were only three in the 
region. One could not be rented. The owner was willing to sell, 
but an agreement could not be reached. Another, a dugout canoe, 
chopped out of a large spruce log, was adapted for this work and 
was rented ; the expedition had used it during the preceding sea- 
son, but it lacked sufficient power. The engine was removed and 
a larger, a nine H. P. engine, purchased in Katalla, was installed. 
This boat proved to be invaluable. The third boat was a flat-bot- 
tom, stern-wheel affair, which eventually proved to be unservice- 
able. 
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Materials for the open river boats were ordered by cable from 
Katalla, Cordova and Seattle, such as tools, screws, nails and 
caulking material. There was no lumber available for the con- 
struction of boats. A saw-mill which has been operated occasion- 
ally by an oil company the previous season was only about eight 
miles from the Chilkat camp and was found to be in fair condition. 
A number of trees had been felled by this company during the win- 
ter and were fairly free from sap. The logs were of spruce; one 
clear of knots for an appreciable length could not be found. It is 
doubtful if six feet of cleared lumber can be obtained from the 
spruce of this region. The party did not contain a millwright, 








BuiLp1nG Boats aT CHILKAT CAMP. 


but managed to mill 15,000 feet of fairly good rough lumber. 
Greater lengths than 16, 18 and 20 feet of anything approach- 
ing clear lumber could not be obtained in this section of the 
Chugach Forest Reserve. (The coal fields are within the limits 
of this reserve.) The milling and transporting of this lumber 
added to the unusualness of the expedition’s activities. 

An open river boat, 36 feet by 8 feet was promptly laid down. 
It was completed in an expeditious manner and proved a success. 
The draft was two inches when light. This boat carried eight 
tons of coal to the load, and at the time the up-river camp at 
Stillwater Cache was closed, it was lined over the Swiftwater 
Rapids (a long riffle) of Stillwater Creek, and used for transport- 
ing the camp gear and supplies to Chilkat. 
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For some days all hands were engaged in boat building. Two 
different types of boats were desired; one for the use with the 
stern-wheel and other power boats, the other for overhang en- 
gines, a type of adjustable motor which hangs over the stern and 
is held in place by ordinary screw clamps and thumb screws. The 
small power boats, such as the sailing launch and dugout canoe 
would tow one of the former while the stern-wheel boats would 
handle two of them, one on each side with a spring line. In all, 
twenty-one boats were built, several were failures but were used 
at the relay stations as lighters for receiving coal; one was used 
as a mooring buoy. 

The fleet as finally constituted was a large one, and consisted of 
the following: 


I 33-ft. regulation sailing launch, with 15 H. P. navy type motor. 

2 50-ft. flat-bottom stern-wheel river boats, with 50 H. P., 4-cycle 
heavy duty motors. 

I 35-ft. dugout canoe with 9 H. P. 2-cylinder motor. 

I 16-ft. boat with 6 H. P. 1-cylinder motor. 

I 24-ft. metallic life boat, with 5 H. P. single-cylinder motor. 

I regulation 36-ft. steam launch. 

6 river boats, 2 to 3 tons capacity, each fitted with two Evinrude 
overhang engines. 

5 river boats, 6 to 8 tons capacity. 

2 river boats, 4 to 4% tons capacity. 

3 river boats, 1% tons capacity. 

I river boat, 2% tons capacity. 

3 river skiffs for tenders. 

1 Peterboro canoe. 

2 12-ton capacity lighters. 

I 50-ton capacity lighter. 

1 80-ton capacity lighter. 

I 50-ft. stern-wheel flat-bottom river boat, fitted with 15 H. P. 
motor. 


The first coal delivered at Chilkat arrived June 23, 1913. This 
consignment consisted of two tons transported in a large river 
skiff, propelled by one 2 H. P. “ Evinrude” motor. This deliv- 
ery demonstrated the possibility of using the Evinrude motor, 
whereupon six boats were designed and built for this type of 
engine and thirteen motors were ordered by cable from Seattle. 
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The advantage of this motor was that there was no installation 
necessary. The sterns of the boats built for these engines were 
given additional stiffening by means of iron braces. The motors 
were set in place at the start of the run and removed and placed 
under cover at the end of the run. Two engines were used on 
each boat, not only for additional power but also for safety, as 
these motors proved to be unsatisfactory for the duty to which 
they were subjected. They lacked power to propel the boats 
against the winds, while the heavy driving rains caused consider- 
able battery trouble. The propeller gears did not stand the action 
of the silt and sand in the river water, and were all badly cut and 
worn within a few weeks ; some of them were completely stripped. 





BoaT AND CREW WHICH DELIVERED First LoAp oF CoAL AT TIDEWATER. 


All available men in Katalla and Cordova were employed about 
July 10, the entire male population of the Indian village of Chilkat 
being employed at the same time. There were the usual delays 
experienced consequent to breaking in pilots, practical instruction 
in the peculiarities of the river, instruction with motors and gen- 
eral lack of smoothness of a new organization. It was very diffi- 
cult to keep the civilians at their posts under adverse weather con- 
ditions. The original naval detachment had now become hardened 
and easily led in all the activities to which they were detailed. 
About 75 tons were transported while the organization was being 
improved. After the organization was perfected, 475 tons were 
transported in ten days. 
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Additional camps were established, one at each division point, 
which made a total of four camps, namely: 
(1) Stillwater Cache camp (Camp Cone). 
(2) Camp Cottonwood. 
(3) Coal Junction camp. 
(4) Headquarters camp at Chilkat (Camp Boyd). 


(See chart for locations of these camps. ) 


Part V.—How THE TRANSPORTATION WAS EFFECTED. 
The organization comprised the following units or divisions: 
(1) Cleaning and Sacking Gang.—This included the mine fore- 

man, three experienced miners and other civilians including In- 





CLEANING AND RE-SACKING GANG AT STILLWATER CoAL Depot. 
(Note headnets as protection from mosquitoes and flies.) 


dians, to a total of ten. The coal was carried on a stretcher or 
tram car to the clearing platform, where the coal was hand picked. 
After the coal was picked it was sacked and transported to the 
docks and piled in tiers. This coal cleaning gang was quartered 
at Stillwater Cache camp. 

(2) Up-River Repair Gang —The gang included machinists, 
carpenters and helpers. They repaired boats and engines. The 
boats received hard service and were in constant need of repairs, 
such as caulking, plugging, bracing, replacing crushed side-plank- 
ing, repairing broken paddles on stern-wheelers and overhauling 
engines, particularly the Evinrude motors which were in constant 
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trouble. The importance of the work of this gang cannot be over- 
estimated. They were on the river a great deal of the time and 
did much repairing while the boats were under way. They were 
largely responsible for the maintenance of the boat schedule and 
the high percentage of “on time.” A small repair and blacksmith 
shop was established at the coal depot. This gang was quartered 
at the Stillwater Cache camp. 

(3) Operatives of the Glacier Division, which included the 
crews of the stern-wheel boats. These crews also were quartered 
at the Stillwater Cache camp. 

(4) Operatives of the Delta Division, which included the crews 
of the motor sailing launch, three smaller power boats and the 
crews of the “ Evinrude” fleet. These men were quartered at 
Coal Junction camp. 

(5) Operatives of the Lake Division, which included two crews 
for the steam launch and two coal handling gangs. These men 
were quartered at the Chilkat camp. 

(6) Boat building and repair gangs, quartered at the Chilkat 
camp. 

(7) Administration—This included commissary, general store- 
keeper, accounting and medical. These men were quartered at 
Chilkat camp. 

The equipment of floating stock on the several divisions was as 
follows: 


Glacier Division. 


2 stern-wheel power boats. (These boats were for power only, 
not being designed to carry a load.) 

5 six- to eight-ton river boats. 

1 four-ton river boat. 

2 two and one-half to three-ton river boats. 


Delta Division. 


4 power boats for towing purposes. 
6 three-ton river boats, each equipped with two overhang Evin- 
rude motors. 
The coal boats of the Glacier Division were routed through the 
Delta Division to Coal Junction, while the Evinrude fleet was 
occasionally routed through to the coal depot on Stillwater Creek. 
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Lake Division. 


1 36-foot regulation steam launch. 
2 12-ton lighters. 
I 50-ton lighter. 


A schedule was adopted as it was very essential that the boats 
make connections at the division terminals. To facilitate this 
feature, division superintendents were appointed, who were re- 
sponsible for the traffic over their respective divisions. They also 
acted as boat dispatchers, and routed the boats through what they 
considered the best channels. In the Delta Division several differ- 
ent channels were used which changed materially. A good channel 
one week was not necessarily the best channel the following week. 

The operation of the system may be described by following a 
load of coal from the coal depot on Stillwater Creek (see “D” 
on chart) to the coal depot at Chilkat (see “I” on chart). Boats 
were loaded at the dock at the Stillwater depot (see “D” on 
chart) by the crew of the boats operating over the Glacier Divi- 
sion. The boats departed from the dock at ten-minute intervals. 
The run to Cottonwood Transfer (see “ F ” on chart), the end of 
the division, required about fifty minutes. The boats of the Delta 
Division arrived at Cottonwood Transfer at the same time. These 
latter operated from Coal Junction (see “ G” on chart), the dewn- 
river terminal of the Delta Division. As they had come up the 
stream against a strong current their running time about equalled 
the loading and running time down stream over the Glacier Divi- 
sion. At Cottonwood Transfer (see “ F ” on chart) the coal was 
unloaded from the larger boats into the smaller ones while some 
of the large boats were routed through to Coal Junction (see “ G” 
on chart). This latter was the more satisfactory method, but 
there were not enough small power boats to tow all the larger coal 
boats over the Delta Division. The stern-wheel boats could not 
be operated over the Delta Division, this necessitated the handling 
at Cottonwood Transfer. They not only drew too much water 
for this division, but they did not handle readily enough for the 
narrow channels and very sharp turns, particularly through the 
cross currents. The flat bottoms did not provide sufficient grip 
on the water. The stern-wheel boats could transport more coal 
than the smaller fleet, therefore there was always an excess of 
coal at Cottonwood Transfer. 
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After the handling of the coal at Cottonwood Transfer, the 
empty boats returned to the Stillwater depot and the loaded boats 
were despatched to Coal Junction where they were in turn un- 
loaded on the large barges. The operating time over the two 
divisions was again about equalized, as the running time against 
the current over the Glacier Division was comparable with the 
time necessary for unloading at Coal Junction. The barges were 
loaded at Coal Junction and towed by the steam launch to Chilkat 
where the coal was handled over the dock to the coal depot (see 
“T” on chart). 





ScENE At CotTToNwoop TRANSFER. 


The Delta Division was naturally the most difficult to operate. 
On the Glacier Division some skill was required to handle the 
boats over the riffles, where the water was quite swift. The Lake 
Division was tidewater, and it presented no difficulties whatever. 

Cottonwood Transfer presented the busiest scene on the river 
at the time of the arrival of the boats. The camp there was estab- 
lished as a rest house and place of shelter for the crews after the 
long hours of exposure in the open boats. A cook was maintained 
though no one else was regularly quartered in this camp. Hot 
tea and coffee were always ready. The camp served as a shelter 
for the crews of broken down boats and a few stragglers. Hardly 
a night passed without several men stopping for whole or part of 
the night. 
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Some of the coal was floated over the Glacier Division in boats 
without power. On account of the short turns, swift currents, 
and narrow channels, the stern-wheel power boats could handle 
only two coal boats, one on each side. Smaller boats were some- 
times loaded into larger boats and taken up the stream to the 
Stillwater depot where they were launched and loaded with coal 
and floated down stream. The boats were steered by means of 
pike poles and long sweep oars. This method was successful on 
the Glacier Division, but not on the Delta Division. On the latter 





CHILKAT CoA. Deport. 


division, the frequent bars and cross currents rendered it almost 
impossible to handle a loaded boat without power. 

The U. S. S. Maryland, the vessel selected by the Navy Depart- 
ment to carry out the steaming tests of the Bering River coal, ar- 
rived in Controller Bay, July 30, 1913. All the coal was delivered 
at tidewater July 29. From the Chilkat coal depot to the Mary- 
land’s anchorage in Controller Bay (see “L” on chart) was 
twelve miles. A great part of this distance is over immense mud 
flats which are exposed at extreme low tide. A narrow and tor- 
tuous channel is all the water that remains at extreme low tide 
to connect the Okalee Channel of Controller Bay with the Bering 
River. The water of the Bering River flows into the sea through 
Strawberry Channel, which is to the westward of Kanak Island. 
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This transportation was accomplished by using the tides. The 
steam launches of the Maryland were used to tow barges pro- 
vided by the expedition. For this purpose an additional barge of 
about ninety tons capacity was obtained from Katalla. The motor- 
sailing launch was pressed into service, and not only carried a 
load but towed two additional sailing launches. One of the 
stern-wheel river boats was also used in this work. 

This stage of the transportation presented no difficulties what- 
ever, provided the boats were operated at the proper stage of the 
tide. It was usually possible to cross the flats at half tide. 


Part VI.—GENERAL REMARKS. 


Most of the coal mined by the expedition was consumed in the 
steaming tests on the U. S. S. Maryland. A consignment of about 
fifty tons was shipped to the Enginering Experiment Station at 
Annapolis, Maryland, where complete and exhaustive analyses and 
tests are being conducted. It is likely that the Department's 
attitude toward the field will-be greatly influenced by the results 
of these tests. 

The geologic and mining operations required about fifty men. 
The sledding was accomplished by eleven men, though an Indian 
pack train and dog team were used when necessary for communi- 
cation and transportation of supplies. The river transportation, 
boat building, and resacking and hand picking the coal required 
the greatest number of men. At one time, for a period of ten days 
to two weeks, ninety-five persons in all were in the employ of 
the expedition. 

The expedition did not observe high waters in the rivers from 
the melting of the winter’s snows. This melting was so gradual 
that the resultant water was caried off with a very gradual rise of 
the rivers. There was a marked diurnal variation in the amount 
of the water in the rivers due to the sun’s rays on the snow and 
glaciers. The chief cause of the high water was the rain and paf- 
ticuarly its melting action on the glaciers. The topography of the 
country was such that the rain drained very quickly into the riv- 
ers ; this, supplemented with the cutting and melting action of the 
rain on the glaciers, caused a very rapid rise of the principal gla- 


cial streams. 
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A—Trout Creek Camp. | 
B—Trout Creek Mine. | 
C—stillwater Cache Camp (Camp Cove). ; ee ees 
D—stillwater Coal Depot. 

E—Stillwater Camp. 

3 —Cottonwood Transfer and Camp Cottonwood. 
(S—Coal Junction. 

H—Coal Junction Camp. 

| —Chilkat Coal Depot. 

K—Headquarters Camp (Camp Boyd). 

| —Maryland’s Anchorage. | 
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ering River is a typical salmon stream. The season’s run was 

fair one and it afforded both food and amusement for the expe- 
jon. A thirty-fathom gill net was obtained from a fish saltery 
Chilkat. This was set in the river in front of the Chilkat 
"¢amp and provided a great many more fish than the expedition 
could use, so the surplus was sold to the saltery by the men. 
number of lake and salmon trout were also caught in the net. 
Good catches of trout were frequently made in the small mountain 


“Small gardens were planted at the Stillwater Cache camp and at 

ne Chilkat camp in which fresh radishes, lettuce and turnips were 
‘grown. This region is a nesting place for ducks, geese, brant, and 
Safew swan. The shores of Controller Bay afford an ideal feeding 
‘ground, while the many streams in the timbered country offer 
| plenty of cover. The water fowl are so plentiful that it is doubt- 
| ful if better shooting can be obtained anywhere. Ptarmigan, a 
Pspecies of grouse, were fairly plentiful and there are also a few 
" spruce hens. In the winter a line of traps was set. Mink, ermine, 
© red fox, wolverine, fisher, marten, lynx, musk-rat, and land otter 
) are the principal fur-bearing animals. A few black foxes are 
“trapped or shot each year in this region. Cape St. Elias, the 
"southern end of Kayak Island, which forms one of the boundaries 
/of Controller Bay, is probably one of the best places on the Alaska 


Coast for sea otter, but there is a law which prohibits the killing of 


ese animals for a number of years. 
| Brown bear, black bear and mountain goat comprise the big 
game of the region. Wolves pass through the country occasion- 
y, but as there are no deer in the region, food for them must cer- 
tainly be scarce. Alaska brown bears, the largest bears in the 
"world, are very plentiful in certain sections during certain sea- 
sons. They were a source of some anxiety to the teamsters. 
Fresh tracks along the trails and the streams, in the salmon 
"Season, were visible nearly every morning. The men did not care 
to meet these large brutes unexpectedly in a narrow and confined 
“trail. Several amusing incidents resulted from men coming upon 
/Pears unexpectedly. Bear hunting, however, was one of the prin- 
‘Cipal sources of amusement. While they were plentiful, it must 
‘be remembered that they are very large, very powerful, very 
ive and very cunning, so most of the parties returned without 
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any game. Most big game hunting is hard and laborious work 
with many hardships, and bear hunting is no exception. Practi- 
cally all the Indians in the region had been under the employ of 
the expedition ; some of them proved to be excellent guides and 
hunters. 

Some of the hunting parties were very successful. In several in- 
stances bears were stalked to determine how close they could be 
approached before they became aware of the presence of men. 
Three men succeeded in getting within 25 yards of one bear in an 
open rolling country and within 75 yards of a group of three 
bears in the same vicinity. Some natural history observations 
were taken and the habits of the animals were studied. All the 
members of the expedition who were included in the bear hunting 
parties felt well repaid for any discomforts or hardships to which 
they had been subjected during the execution of the activities of 
the expedition. 

Several members of the expedition had some thrilling experi- 
ences on the trails in winter. A number of times when the ice 
was not strong enough to support the weight of a man, the men 
would strip off all their clothing, hold it over their heads or strap 
it on their backs, break the ice with an axe and wade or swim the 
streams. The channels in the center of the streams were always 
the last to freeze, and a number of times the men swam through 
this icy water. It was necessary to take off their clothing so as 
to have something dry to put on after crossing the stream, other- 
wise they would likely perish. The cold penetrating winds were 
among the worst features. Some of the parties formed very sorry 
looking spectacles indeed while standing in the snow on the bank 
of a stream after having crossed it, and trying to get their clothes 
over their numbed and bleeding limbs with benumbed fingers. 


Part VII.—OTHER CoaL FIELDs. 


(1) There are a number of known coal fields in Alaska, the ton- 
nage of which is enormous. The Bering River and Matanuska 
River fields are the only known ones thought to contain high 
grade fuel suitable for naval use. There are about 1238 square 
miles or 792,320 acres, of known workable coal, a little over half 
of which is lignite. The area of coal-bearing rock wherein new 
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discoveries of coal seem to be most probable, comprises some 
12,576 square miles or about 8,048,640 acres. 

(2) The Matanuska River Field is known to contain high grade 
coal. Both anthracite and semi-bituminous grades are found 
there. This field is about sixty miles from tidewater on Cook 
Inlet. The upper waters of Cook Inlet are closed to navigation 
by ice for about five months of the year. Possible ports of outlet 
for the field will necessitate a railway haul of from 140 to 190 
miles, dependent upon the port selected. The Bureau of Steam 
Engineering sent an expedition into this field in July, 1913. The 
purpose of this expedition was identical with that of the Bering 
River expedition. About goo tons of coal were mined during the 
1913 field season. This coal will be transported to tidewater dur- 
ing the winter and tests similar to those conducted with the Bering 
River coal, will be carried out in the summer of 1914. 
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ORGANIZATION. 


AN ESSAY ON FUNDAMENTAL PRINCIPLES, WITH SPECIAL 
REFERENCE TO THE NAVY. 


By Nava Constructor G. S. Raprorp, U. S. Navy. 





I. INTRODUCTION. 


A. THE SCOPE OF THE SUBJECT—ORGANIZATION IS COMPARABLE 
TO DESIGN. 


Organization, management, personnel, and other related terms, 
tefer to matters so intimately associated in practice that a study 
of the fundamental principles of one without introducing ques- 
tions belonging more properly to the others is rendered difficult. 
Hence it is not unusual to find that an essay on the subject of 
organization deals primarily with questions of administration and 
management. A further source of confusion results from the 
fact that the word “ organization ” is used to denote not only the 
process of organizing, but also that which is organized, 1. e., “ any 
systematically organic whole.” ‘This paper is concerned with the 
first or more abstract conception of the term. 

To attempt to accurately define the limits of organization, man- 
agement, personnel, system, and allied subjects would be to in- 
volve ourselves in the mere consideration of moot questions. 
Rigid scientific analysis of the matter is not practicable. Further- 
more, it is not necessary to draw the lines so closely, but at least 
a general criterion is necessary to a clear understanding. There- 
fore, in order to separate out the idea conveyed by organization, 
let us use the following analogy. Consider the navy, if you please, 
as a machine for producing national defense on the sea. Then 
organization is comparable to the design of the machine, adminis- 
tration or management to the operation of the machine, and so on. 
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B. IN ACCORDANCE WITH THE LAW OF PROGRESS, ORGANIZATION 
TENDS TO BECOME MORE COMPLEX, 


1. Evolution—the Law of Progress. 


Organization often is used in a biological sense. As a matter 
of fact, organization and organism are synonymous, and both are 
derived from the word “ organ.” Consequently it is not unusual 
for writers on organization to use the biological analogy, as it is 
helpful to a clear understanding of the subject. It follows quite 
naturally that the idea expressed by evolution enters into a thor- 
ough consideration of organization, as must be the case in any 
event, for evolution is the law of all progress. For our present 
purpose it is essential to note that the idea expressed by the term 
“evolution” is a fundamental fact or law in the progress of all 
organization ; that the tendency of organization is from a simple 
to a more complex type; that this process is accompanied by a loss 
in the adaptability of individuals, which in turn brings about great 
interdependence ; that this mutual dependence demands coopera- 
tion and coordination ; and finally, that the entire process, although 
becoming ever ‘more complex, results in the great increase in 
efficiency that distinguishes our modern civilization. 

A very definite hint of all this is to be found in the derivation 
of the word “ organization” itself. The Greek word é€pyov mean- 
ing work, is akin to the Greek épyavov( Latin, organum), “an im- 
plement or instrument ” for doing work. Thus the English words 
“organ” and “organization” are derived from the relatively 
simple idea of work that prevailed in ancient times; so that in 
the evolution of language the start was made from the general 
and simpler idea of “ work”; then, as the methods of handling 
work became more complex, the idea proceeded to the present 
highly complex “ organization ” or work. 


’ 


, 


‘ 


2. The Human Organism and the Organization of the Body 
Politic are Analogous. 

It is the complexity of modern large-scale organization that 
makes it desirable to analyze some well-known and more tangible 
thing which will form a basis of comparison in at least a general 
way. Now the human body furnishes just such an analogy.* 


*See Spencer’s “The Social Organism,” in the Westminster Review, 
January, 1860. 
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When considered as a systematically organized aggregation of 
individual cells, it is the most highly developed organization 
known to us; and has the further advantage of indicating the 
trend of future development, owing to the fact that it is more 
nearly perfect than any type of social organization. For the pur- 
poses of this discussion it suffices to note that the lowest form of 
animal life (e. ¢., the microscopical “ ameeba proteus ”) is a single 
cell of protoplasm, which performs all the functions necessary to 
its existence. Each step in the approach to the higiver forms of 
life shows a grouping together of more and more cells, accom- 
panied by a more highly complex and distinctly marked division 
of labor among them for the performance of the various functions 
of obtaining food, protecting life, and so on. Thus the growth 
and development of man results in the union of a myriad of 
cells, arranged in groups, each group having very specialized 
functions to perform; but with corresponding highly developed 
coordination. To be sure, this extreme specialization is accom- 
panied by a certain loss of flexibility in the constituent parts of 
the organism. But to offset the loss in the flexibility of the unit 
cell in the higher types of organisms, there is a gain in efficiency 
resulting from the complex organizations that can be measured 
approximately by comparing the effective efforts of any highly 
organized animal with the combined efforts of an equal weight of 
the lower forms of life. 

Now let us substitute men for cells, and the nation for the 
human body. The analogy then is completed, and a clearer con- 
ception of the growth and trend of national organization is possi- 
ble. The work of the nation is split up into many independent 
parts. Each part of the work is handled by a separate group of 
individuals. The mutual dependence of men increases rapidly. 
Even the defense of the national life is in the hands of specialists. 


C. DEFINITION OF ORGANIZATION. 


Organization is derived from organ; which Webster’s Diction- 
ary defines variously as— 


1. An instrument or medium by which some important action is per- 
formed, or an important end accomplished. 

2. (Biol.) A natural part in an animal or plant, capable of performing 
some special action which is essential to the life or well being of the whole. 

3. A component part performing an essential office in the working of any 
complex machine. 
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The same authority states that the verb “to organize” means 
“to arrange or constitute in interdependent parts, each having a 
special function, act, office, or relation with respect to the whole.” 


Il. Tue FUNDAMENTAL PRINCIPLES OF ORGANIZATION. 


A little consideration of the above substructure shows that 
there is implied by the term organization three essential elements, 
namely : 

ist. A union of individuals for a common purpose; the neces- 
sity for organizing arises with this union, whereupon there begins 

2d. A division or distribution of the work necessary to accom- 
plish the purpose; i. e., each group of individuals independently 
performs the work allotted to it; this division of duties tends to 
become more complex as the number of persons involved in- 
creases, and the resulting interdependence requires 

3d. A close cooperation and joint action toward the accomplish- 


ment of the common purpose—a coordination of the work of the, 


separate parts or groups, thus welding them into one coherent 
whole, so that all work harmoniously toward the common objec- 
tive. 

The theme of this paper is based on the postulate that in any 
true organization all three of these conditions must exist. Organ- 
ization begins with the first, is developed by the second, and is 
perfected by the last. The higher the type of organization, the 
more marked becomes the working of the law of evolution in that 
there is a greater union of individuals, a more intricate distribu- 
tion and division of labor, and better coordination, together with 
closer and stronger cooperation. 


A. ORGANIZATION INVOLVES A UNION OF INDIVIDUALS FOR A 
COMMON PURPOSE. 


The above statement is axiomatic and carries with it the idea 
that the necessity for organizing arises when men combine in 
order to attain a common objective. The history of the develop- 
ment of social organization immediately suggests itself when the 
subject is viewed from this point of view. The partially isolated 
individual existence of very primitive peoples was followed by the 
formation of families, then of tribes, fortified towns, independent 
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states, and lastly nations ; until through the more extensive coop- 
eration brought about by modern transportation of goods and 
news, we arrive at the present-day complex national organization. 

Similarly, if we examine the evolution of military organization, 
it is of interest to note that among primitive peoples there was 
little delegation of the duty of defense. Every able-bodied man 
was a warrior. This state continued even with larger aggrega- 
tions of fighting men. Untold thousands fought under the rulers 
of the Persians. The same is true of the Huns under Attila. In 
each case there was a very large number of men working together 
for a common purpose, but with only the most rudimentary type 
of organization. The Greeks and Romans developed a more 
systematic arrangement, which permitted applying the principle 
of concentration, and a revolution in military operations resulted. 

In considering the evolution of the navy, it seems quite natural 
to us that fighting on land should be assigned to one group of 
men and fighting on the sea to another, although history indicates 
that many stages intervened before there was a differentiation 
between land and sea fighting. Perhaps it might be urged that in 
order to secure uniformity and coordination the army and navy 
should not be separately controlled or have different personnel, 
because of the obvious advantage that under one head the same 
personnel could be used more economically and greater flexibility 
secured. Circumstances might require the shifting of men from 
land to sea just as instances have frequently occurred when it was 
expedient to shift them from sea to land. As a matter of fact, 
the evolution of the navy was a gradual one. Professor Rawson 
states in his Twenty Famous Naval Battles: 

Early naval battles are remarkable for the large numbers engaged, and 


for great slaughter. They were simply conflicts between armies afloat— 
battles of transports. 


Even down to the seventeenth century the soldier went to sea 
to do the fighting, while his ship was handled for him by the sail- 
ing-master. This persisted until the sea-fighter and the sailor 
began to be welded into one, in the days of Drake, Hawkins, and 
Frobisher. In Maltzahn’s Naval Warfare will be found a ref- 
erence to the “ soldier-admirals ” of Cromwell’s time. Even the 
musket-man’s place in naval battles disappeared with increase in 
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the fighting range, due to the production of more effective artil- 
lery, though we still have the marine on board ship as evidence 
of our former close connection with the army. 

At first sight it might appear that the change in status of the 
sea-going engineer through the amalgamation of 1899 was not 
unlike that of the sailing-master. The cases are not alike, how- 
ever, for the change in 1899 was merely the recognition of the 
fact that the ship itself was radically altered and that a different 
kind of knowledge was necessary to the intelligent handling of 
the new prime mover. The circumstances are alike, however, in 
this respect ; that just as the sea-going fighting man of the seven- 
teenth century had to drop part of his knowledge of land warfare 
and replace it with a knowledge of seamanship, so has the modern 
naval officer been forced to displace part of his knowledge of 
handling sailing vessels with the engineering knowledge necessary 
to the intelligent and effective use of modern warships. 

There is another point in connection with the early history of 
navies that I desire to emphasize, as it will be referred to again, 
and that is the fact that at one time the functions of the navy and 
the merchant marine were not separate and distinct, as at present, 
but both were combined in the same vessel. This former amalga- 
mation of duties and the causes leading up to their separation are 
clearly set forth by Vice-Admiral Curt von Maltzahn in his Naval 
Warfare, the title of the first chapter being “‘ The Development of 
the War Fleet of Sailing Vessels from the Merchant Marine; the 
Separation of the One from. the Other, and its Consequences 
(1500-1713).” 


B. ORGANIZATION INVOLVES A DISTRIBUTION OF THE WORK 
TO BE DONE, 


1. The Work May be Distributed According to Quantity and 
Without Regard to Kind. 


So much for early organization. It begins with a union of indi- 
viduals for a common purpose; but the division of duties among 
the individuals is rudimentary and based principally on the quan- 
tity of work to be performed rather than on the kind of work, 
although there is a relatively rough and very general separation 
of the kinds of work. 
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2. The Work to be Done May be Distributed According to 
the Kind of Work. 


The next step in organization involves a marked division of 
duties among the individuals forming the organization. This 
division may be based, as we have seen, on a simple distribution of 
the quantity or share to be done by each—all of the work being 
of the same kind; or the work may be separated according to the 
class of work involved; or, lastly, it may be separated with regard 
to time. Early military organization is typical of the division of 
work according to the quantity involved, while the transition from 
this type to a rudimentary division according to the kind of work 
takes place as soon as soldiers are classified as infantry, cavalry, 
engineers, etc. The earlier type of organization is quantitative, 
or in another sense “ geographical,” while the later type is func- 
tional. When there is sufficient work involved both types exist, 
the quantitative within and subordinate to the functional, but the 
trend is toward the ultimate displacement of the quantitative by 
the functional. 

(a) The Principle of the “ Division of Labor.”—The distribu- 
tion of work into the different kinds involved is known in econom- 
ics under the name of “the division of labor’; and, in fact, is 
one of the basic principles of political economy. As Professor F. 
W. Taussig of Harvard states, it “is one of the great central 
facts in modern society.” In general the process involves taking 
away a part of the work of each person and concentrating it as 
the sole work of a few, e. g., instead of everyone making his own 
shoes, all shoe-making is turned over to a few who do nothing 
else. Starting from the condition where everyone does every- 
thing, there is first a differentiation of work with respect to kind, 
then an integration of the various kinds, followed by a similar 
process for sub-kinds. Professor Taussig mentions two kinds of 
division of labor—a Simple and a more complex. The formation 
of trades is given as an example of the simpler type, while the 
subdivision of labor of a particular trade into the different pro- 
cesses in the work of that trade, is given'as an illustration of the 
more complex type. The general distinction between the two ap- 
pears to lie in the length of time devoted to the work. If the 
Work is sufficient to justify making it a life work, it belongs to 
the first kind. If the work is less permanent and only a phase of 
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some occupation of the first kind, then it falls in the second or 
more complex kind of division of labor. In the evolution of our 
economic life the tendency is ever for more and more of the 
classes of work to pass from the second to the first, with resulting 
growth in the number of trades and professions, or, what is the 
same thing, increase in the varieties of life-works or specialties, 
The larger classes of work are a natural development, and the 
choice of occupation rests with the individual. The subdivisions 
of trades or professions, however, are normally more or less arti- 
ficial, especially in large-scale organizations ; and the individual is 
much less free in the selection of the part of the work he is to 
perform. 


Division of labor reaches out far beyond the sphere of material things. 
It can show in recent times, especially in the field of intellectual work, ad- 
vances and results far surpassing those in the department of manufactur- 
ing technique. Indeed, the former are largely the direct cause and occasion 
of the latter. On the other hand, in the whole broad field lying beyond the 
limits of material production the material aids to labor play only an unim- 
portant part. The personal element is here continually decisive for the 
further development of the division of labor; and we thus have to recog- 
nize it as paramount in the whole great process of advancing civilization. 

The economic tasks become simplified, better adapted to limited 
human capacities; they become, as it were, individualized. Hence division 
of labor is always at the same time classification of labor, organization of 
labor in accord with the economic principle; its result is ever the codpera- 
tion of varied energies in a common work which could formerly only be 
performed by a single pair of hands.—Biicher’s /ndustrial Evolution. 


One of the direct results of the division of labor is our modern 
specialization, which once begun brings with it ever greater and 
greater specialization, with accompanying increase in efficiency. 
The effect in the case of the national defense was clearly pointed 
out by Adam Smith in his Wealth of Nations. His remarks have 
been summarized as follows: 

A superiority of regular troops over national militia is proved in theory 
by the division of labor; and in practice, by the most remarkable facts in 
history. 

Specialization ts a strengthening, not a weakening, process, 
There can be no question that specialization is accompanied by a 
loss in flexibility ; which, however, in a properly coordinated or- 
ganization is more than offset by the resulting gain in efficiency. 
Even if you reduce the work done by a man to so simple an opera- 
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tion that an automatic machine can be made to take the place of 
his former hand work, you are not merely introducing a machine 
to the detriment of the mechanic’s skill, but you are displacing 
the work of one man by “ transferring the skill” and a part of 
the efforts of all the men who made the machine. 

It is a law illustrated by organization of every kind, that, in proportion as 
there is to be efficiency, there must be specialization, both of structure and 
function—specialization which, of necessity, implies accompanying limita- 
tion—Herbert Spencer, “ Specialized Administration,” in the Fortnightly 


_ Review, December, 1871. 


The evolution of gun firing on board ship is an example of one 
type of division of labor in which concentration of effort with 
accompanying increase in efficiency is well illustrated. In the 
early sea fights it appears reasonable to assume that every gunner 
fired when he thought he had a good chance of hitting. Later on, 
broadside firing is mentioned. It is within the memory of all of 
us that our first battleships carried guns that required elevating, 
training, and firing by one man. To-day it is well known that each 
man of a turret crew is taught to perform one operation with the 
highest degree of efficiency ; in other words, each member of the 
crew is a highly developed specialist in one of the several opera- 
tions of pointing the gun, turning the turret, operating the breech- 
mechanism, ramming home the shell, placing the powder bags, or 
other detail part of the work as the case may be. In short, we 
have highly specialized gun-pointers; the training is separated 
from elevating ; and so on. The work is subdivided according to 
the kind of work to be done, so that great individual skill is attain- 
able, but this has been accompanied by a coordination so perfect - 
that the accurate firing of the entire battery is placed in the hands 
of one man. This application of the principle of the division of 
labor, while at first sight introducing complexity, with a possible 
loss in adaptability of the personnel, has brought about a concen- 
tration of effort, with the inevitable increase in efficiency that 
accompanies such a process. 

The division of labor of course brings with it, as a natural 
corollary, the independent control of separate divisions of work 
by those most intimately associated with the respective divisions. 
An application in the organization of a ship’s company is to be 
found in Lieutenant Commander E. J. King’s prize essay, “ Some 
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Ideas About Organization on Board Ship,” published in the 
Nava. INstiTuTE Proceepincs of March, 1909. The idea 
carries with it one of decentralization, which may be pictured by 
regarding the matter from the standpoint of perspective, 1. e., each 
higher executive brings in clear focus only the primary units or 
divisions of his command ; thus a commander-in-chief sees squad- 
rons, but not ships; while the commander of a division sees only 
individual ships; and so on. In other words the organization 
is intended to provide that the work of the separate units is coor- 
dinated at the top only, and that the details within each unit are 
lefi to its senior executive. 

(b) An application of the theory of the “ division of labor” in 
the organization of the navy. The production of war material 
is industrial; the operation of war material is military. The amal- 
gamation of Staff Corps with the Line. Before leaving the sub- 
ject of division of labor, let us note in general terms an important 
difference between the military and the industrial types of organi- 
zation. From the history of the development of military organi- 
zation it is apparent that it has tended to follow a division of work 
according to the quantity to be performed. On the other hand, 
industrial organization follows the division of work in accordance 
with the kind of work; ¢. ¢., it follows true division of labor, or 
specialization. Military organization began with the formation 
oi companies, battalions, regiments, and similar units. Every 
company commander presumably could command any other com- 
pany, and even to-day this idea persists, in that military organiza- 
tion endeavors to establish positions arbitrarily, and trains men 
alike to fill them. In industrial work individuality is allowed 
greater scope and there is more adjustment of positions to fit men. 
It has been said that the Government pays a post and not a man; 
also that the post is filled by seniority rather than capability, as 
this is the easier and:simpler way. To be sure the military tends 
to approach the industrial type, but does so very slowly. The 
numbers involved, and hence the inertia, is very great. Besides 
this fact, military men are proverbially troubled with the human 
distrust of anything new and are likely to be ultra-conservative. 
The question is quickly settled in time of war, when the tendency 
is in exactly the opposite direction. A practical problem then 
arises, to find a man who will obtain results, regardless of how or 
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where you get him. Industrial organization progresses more rap- 
idly, owing to the fact that, so to speak, it has the advantage of 
always being in a state of war. In other words, industrial work is 
producing continuously, while military work in time of peace is 
more largely preparatory. 

The tendency of the older military type to persist has found ex- 
pression recently in our own service, in the movement for the 
amalgamation of certain staff corps with the line. Changing 
conditions in the type of material have brought about a demand 
for a corresponding change in the training of naval officers. In 
addition to a sound knowledge of the art of war, the practice of 
war 110w requires a general knowledge of the principles and laws 
of engineering to insure the efficient use of modern fighting 
machines. This demand for a change in the qualifications and 
training of line officers has been so prominently before us that it 
has obscured equally, if not more important, requirements, both 
military and industrial, that have not changed. It is stated that 
“The great gain in amalgamation is flexibility. All hands on 
board except the doctor and chaplain will be line officers.” (Cap- 


tain H. O. Dunn in the Nava INstITUTE PROCEEDINGS. ) 


Assuming that it is desirable to have but one kind of officer on 
board ship, has not the fact been overlooked that it is neither 
essential to this purpose nor desirable for any purpose to confuse 
the operation or use of war material with its production? The 
work to be done, both in producing war material and in operating 
it, has become more complicated with the advance in the mechani- 
cal arts. If we ever needed experts in either case, then is not the 
tendency of the times such as to make them more and more nec- 
essary? The production of war material is industrial ; its opera- 
tion is military. The first is engaged permanently in producing ; 
the second is practising for forty years in order to be ready for 
the often mentioned “ twenty-minute fight.” Each requires sep- 
arate, different, and special training and mental characteristics, 
although a middle ground exists on which they must come to- 
gether for cooperative purposes. 

In Rear Admiral A. T. Mahan’s essays on “ Naval Administra- 
tion and Warfare” will be found the following: 


These details are of two principal kinds; namely, those that concern the 
operations of the fleet all over the world, in peace and in war, which is 
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the military side of naval administration, and those that relate to the crea- 
tion and preservation of material in its several varieties—ships, guns, 
engines, etc.—which is the civil side. 


Again quoting the same authority: 


The term “naval administration,” though actually co-extensive with the 
whole range of the Secretary’s authority, both in the establishment and in 
the movements of the fleets, is commonly limited in application to the 
activities antecedent to military operations. Thus restricted, it becomes 
immediately apparent that naval administration is essentially civil in char- 
acter, conditioned only by the fact that it subserves a military profession. 
In its methods it is strictly civil; it is military only in its end, which is to 
supply a military organization with the men and implements needed for 
operations of war. Carpenters use tools which they could not make; which 
are made for them. In this case the means and the end are both civil; but 
the distinction is the same as that which obtains between naval administra- 
tion and naval operations. - The tools of the naval seaman, from admiral 
to enlisted man, are ships, guns, engines. With these he does his naval 
work of every kind, and they are provided for him by the naval adminis- 
tration. The work is military, the provision civil. 

For instance, one chief function of naval administration is to design and 
build ships of war. This is only a particular problem of marine architec- 
ture, which is a civil calling; in application to naval needs it becomes con- 
ditioned, specialized, but not generally distinct. To make a modern gun 
for a specific purpose involves ingenuity of conception, as well as delicate 
metallurgical and mechanical processes, conditioned by particular knowl- 
edge of ordnance questions; but there is nothing in this, from design to 
completion, that demands a military cast of mind, much less a military habit 
of life. The naval man, the combatant officer, can most adequately decide 
the kind of work he needs his ship, or his gun, to do; he ought to be, by 
acquirement and experience in handling, master of the reasons which make 
such and such qualities best for his use; but it by no means follows that 
this aptitude to know the thing wanted entails ability to make it. A man 
does not need to be a tailor or a shoemaker to know what clothes or shoes 
are best suited for his calling. Military capacity of a very high order may 
go no further than to say, What is needed in a ship, or a gun, is such 
and such qualities ; but it no less has a right to demand that its opinions on 
this practical matter should be ascertained and duly heeded. Manufac- 
turers of articles used by the public are compelled to furnish what the public 
requires; for if they do not they lose their customers. The man who uses 
the tools is the final judge, and rightly ; for he best knows which of several 
is fittest for his purpose. This is as true of a public military service as of 
a private civil handicraft. In the latter, however, competition ensures the 
survival of the fittest, because there is individual freedom of action on the 
part of the workman. In the other, on the contrary, action is corporate, 
and there is no competitor; except, indeed, the foreign navies, which may 
become enemies on occasions of great national urgency.—Page 57, ef seq. 
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This idea is expressed in more general terms in Herbert Spen- 
cet’s essay on “ Specialized Administration” (Fortnightly Re- 
view, December, 1871). He says: 

By the help of the defensive system the industrial system is enabled to 
carry on its functions without injury from foreign enemies; and by the 


help of the industrial system, which supplies it with food and materials, 
the defensive system is enabled to maintain this security. 


If we consider the above in connection with the recent great 
strides in science and in the arts, the significance of such a remark 
as the following is apparent: “In all modern wars success de- 
pends even more on the civilians at home supplying the fighting 
force with the various materials it requires than it will on the act- 
ual fighting force itself ; but at sea this is far more the case than 
on land, and in the air will be more so still.” (From an editorial 
in the London Engineering of December 31, 1909.) Thus, as 
the arts advance and our war material becomes more complex, so 
is it increasingly important that we keep abreast of the best that 
science and the arts have to offer. That our brothers “ across the 
water’ realize this is shown by a statement of the First Lord of 
the Admiralty in the House of Commons, on March 26, 1913: 
“We shall do our utmost to preserve that leadership in design 
which is no less necessary to naval supremacy than preponderance 
in numbers.” 

In the case of our commissioned personnel, it is proper that line 
officers should become engineers to the extent necessary for un- 
derstanding the operation of the complex mechanism of our 
modern fighting machines. But since engineers have become line 
officers it may or may not be significant to note that our boilers 
and turbines and their auxiliaries have been designed and devel- 
oped by engineers outside of the service. We must consider care- 
fully whether it is better to rely on outsiders to design and develop 
material to suit our needs or to develop our own experts for this 
purpose. ‘or we must remember that the making of an expert is 
a matter of the length of time devoted to a particular pursuit. 
An expert is “ one who knows from much practice.” Of course, it 
is understood that the “‘ amalgamationist ” intends to have special- 
ists and lots of them, but the governing factor in the making of 
experts, within the service or elsewhere, will be whether certain 
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people shall devote a life-time to a particular and more or less 
limited class of work, or only a portion of their time; for to 
assume otherwise is also to assume that we can accomplish in a 
part of our time what our fellow countrymen in civil life require 
a life-time to do. 

So much for material, but what becomes of the art of war 
while our military branch is giving so much of its attention to 
questions affecting the production of material? If the line officer 
devotes sufficient time to become an expert in some branch of 
engineering, what will become of his knowledge of the art of 
war? Is it reasonable to suppose that our officers can learn two 
things as well as, and in the same time that the officers of foreign 
services are learning one? Finally, is not the command of a fleet, 
or of a ship, a sufficiently important specialty in itself to require 
a man’s best and entire attention? Warnings from our military 
experts are not lacking. As far back as 1903 Admiral Mahan 
wrote: “ Since 1842 the immense technical advances in all mat- 
ters connected with naval construction, propulsion, and armament 
have tended, by their exaltation of the technical contribution to 
naval power, to depreciate in popular recognition the element 
of military efficiency. Yet, so long as navies remain they will exist 
for fighting ; the military considerations being the end, they must 
necessarily continue supreme.” Says Admiral Luce in the Pro- 
CEEDINGS OF THE NAVAL InstituTE for March, 1911: “It is 
not the lack of officers that has retarded the development of the 
War College. It is the lack of appreciation on the part of the 
naval service of the relative importance of naval duties. The 
profession has nothing higher of attainment than the mastery of 
the art of war.” 

The recent Naval War College extension courses evidently 
were part of a movement to correct this condition. In referring 
to the opening of the course in Washington, the Army and 
Navy Register, of January 18, 1913, quotes Captain W. S. Sims, 
U. S. N., as referring to “the imperative necessity of at all 
times looking our naval situation squarely in the face and of the 
rank and file turning more of their attention away from the ma- 
terial side and toward the study of war and the ultimate objective 
of all of our naval expenditures, namely, the preparation for fitness 
and readiness to fight.” 
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Admittedly it is difficult in these peaceful times to confine one’s 
attention to the study of war. Imagination, as will be referred 
to later on, is our least developed mental attribute. If our imagi- 
nations were so strong and vivid that we could clearly picture 
in our minds at the present time just what our mental state 
will be before the next serious naval conflict, it would not be 
so hard to set ourselves to do now what we shall not have time 
to do then. 

Finally, if we briefly analyze the “amalgamation ’”’ movement 
on the assumption that its true intent is to secure greater flexi- 
bility and better coordination, and if we assume, for the moment, 
that under our present organization the work is so split up as to 
need some correction for this alleged deficiency in flexibility and 
coordination ; then, obviously, the “ amalgamationist ” seeks to 
remedy the trouble by making every officer a line officer first and 
then training him for something else as well. But there is a way 
to secure coordination other than by returning to the simpler and 
earlier method of training all men for all work, and that is to 
perfect our organization by adopting a more logical separation 
and classification of work, which will permit of coordinating the 
various groups of workers at the top through their respective 
executives. By this method we will secure the strength of joint 
action without losing the very great advantage of having individ- 
ually skillful specialists. 

(c) The division of labor should be such as to insure “ undi- 
vided authority and individual responsibility,’ and to make pos- 
sible logically progressing careers for the personnel.—The neces- 
sity for individual responsibility is axiomatic, but individual re- 
sponsibility cannot be imposed justly unless undivided authority 
is granted with it. Similarly, it is hardly fair or reasonable to 
place a man in a position where he will be held to rigid account 
for his acts unless he is competent to perform the duty, so that 
for this reason again, the division of labor should be such as 
to afford a man the opportunity to fit himself for the work to be 
required of him. But there are other excellent reasons which 
make it necessary for the best results, to so organize that men 
may look forward to logically developing and advancing careers. 
It is not necessary or possible for everyone to reach the highest 
executive position, but conditions should be such that everyone at 
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least has the chance to reach the top, and the division of work 
should insure that those who succeed in doing so will have ac. 
quired the experience and skill necessary to enable them to per- 
form their duties with distinction. 

Probably a professional man in civil life would answer this by 
calling attention to the fact that as a general proposition all of 
these things are bound to obtain as a direct result of the constant 
strife of competition. Broadly speaking, that is a fact where the 
action of natural laws is not restricted. In a Government institu- 
tion like the navy, however, and, in a more limited degree, in 
certain large corporations, the distribution of duties is largely 
artificial, and extreme care is necessary to insure observance of 
the requirements under discussion. In a Government department, 
it is needful to permanence and stability that the lines of organiza- 
tion be defined in law, although this is to be regretted for many 
reasons. In the general life of the state the separation of work 
into the various professions and trades, being the result of natural 
causes, is ordinarily 2 healthy and stable growth, and adjustment 
to suit changing conditions is automatic. When regulation by law 
is necessary, however, any change is a disturbing element, and 
it becomes difficult, also, to meet changing conditions promptly, 
for laws usually are made to meet a pressing need rather than to 
anticipate conditions. The delay in the law is not entirely without 
its advantages, as action, when finally taken, is more likely to be 
the result of mature consideration, and probably circumstances 
have occurred when it was well that legal enactment was not pre- 
cipitate, but was difficult or impossible to obtain. 

It is essential that there be a simple, logical plan of organiza- 
tion, and that it be given stability by law. As bearing somewhat 
on this question, the circumstances in connection with the general 
order establishing “ designing engineers ” may be recalled. This 
order, which was promulgated in June, 1909, to meet an evident 
and pressing need, stated among other things that “ Officers se- 
lected as designing engineers . . . . will be detailed at all times 
for engineering duties.” 

From time to time Congress has passed laws governing and 
changing the organization of the navy, as defects in existing 
organization developed. From 1815 until 1842 the navy was ad- 
ministered by a Board of Naval Commissioners consisting of 
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three naval captains. The Board was military and had charge 
of all the activities of the Department. This organization was 
defective and in 1842 was displaced by the Bureau system, but 
not in its present form, as additional Bureaus were established 
in 1862. 

About 1840, the illustrious Matthew Maury, at that time a 
junior officer in the navy, wrote a conspicuous series of articles 
under the pseudonym of “ Harry Bluff,” in which he severely 
arraigned the Navy Board. Ina letter dated September 17, 1899, 
to the Secretary of the Navy (printed in the 1910 Congressional 
Hearings on the Proposed Reorganization of the Navy Depart- 
ment), the Chief Constructor referred to Maury’s recommen- 
dations as follows: ’ 

It will be observed that the system advocated by Maury had as funda- 
mental features, first, the concentration of executive authority and re- 
sponsibility in individuals; second, the establishment of lines of demarca- 
tion between the spheres of authority of the various bureaus in a logical 
and consistent manner, so that the necessity for concurrent action, with 
resulting danger of disagreement, would be reduced to a minimum. For 
instance it was proposed that the Bureau of Construction and Repair 
should have entire charge of the ship until it was launched, and in that 
day ships were practically completed when they were launched. The 
Bureau ‘of Equipment would then take charge, supply the men, and fit the 
ship for sea. The guns of those days were on carriages which were inde- 
pendent of the hull, so that the Bureau of Ordnance had simply to put them 
on board, and so on. 


The Bureaus established by Congress in 1842 were as follows : 
Bureau of Navy Yards and Docks. 

Bureau of Construction, Equipment and Repairs. 

Bureau of Provisions and Clothing. 

Bureau of Ordnance and Hydrography. 

Bureau of Medicine and Surgery. 


The original plan is apparent, and had the basic distribution of 
duties been followed consistently it is hardly likely that each of 
the Bureaus engaged in the production of war material would 
have been permitted later on to build up independent manufac- 
turing and repair plants in each yard. These Bureau plants, or 
Departments, as they were called, were required for a continuous 
flow of responsibility from the inception of work in the Bureaus 
to its completion in the navy yards; but had there been a simple 
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separation of the industrial from the military, the economic waste, 
and objectionably close intermingling and confusion of duties that 
eventually resulted would have been avoided. Beginning with 
1906, the excessive duplication of shops in the navy yards was cor- 
rected in part by the consolidation of similar shops (in each case 
under the Bureau’s department in the yard that appeared to. be in- 
volved most). This partly broke up the undivided control of each 
Bureau over its work, but each Bureau still had a technical repre- 
sentative in each yard. For a few months in 1909, all the indus- 
trial work was placed under a naval constructor as manager ; and 
the consolidation of certain portions of the work of the technical 
bureaus was contemplated, thus partially returning to the orig- 
inal plan. The subsequent change in lines of responsibility at 
present in effect contemplates that “ The officers in charge of the 
several departments and divisions ’—of the navy yards—“ are 
the agents of the commandant in carrying out the work of the 
several bureaus, but no one of them shall in any sense be consid- 
ered as the representative of any particular bureau.” 

As regards personnel, we now have a condition where the 
different phases of the production of war material are handled 
by officers in several different statuses, partly by men specialized 
in the various lines of work, but more often by line officers tem- 
porarily and occasionally detailed from military service. Prob- 
ably the largest factor in bringing about this condition. is the 
urgent necessity of providing the large military personnel with 
shore duty, and it may be remarked at once that any organization 
that attempts to keep men continually at sea is wrong in principle 
in that it would make the lives of such officers intolerable. It is 
readily possible, however, as will be pointed out later on, to pro- 
vide this necessary shore duty without introducing the economic 
waste and inefficiency of a compromise organization. 

There are, of course, several ways in which the work of the 
navy may be distributed. It is possible to follow the old military 
method of creating posts, and still have the inter-relation of these 
positions such that individual responsibility and undivided author- 
ity are insured ; yet the efficiency of the organization. can be nulli- 
fied almost wholly by an illogical intermingling of duties in so 
far as concerns individuals. It is fundamentally necessary, for 
the reasons already stated, to classify our work logically so that 
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each man may have a progressive life work along one main line 
within the limits of human capacity for successful performance ; 
and thus avoid the distraction of being required to engage in var- 
jous and widely different employments. It is in fixing on the gen- 
eral classification of duties that the greatest difficulty lies. The 
effect of this first differentiation is the most far-reaching, for once 
the main divisions are settled, the lesser sub-divisions almost 
take care of themselves. Is not the first and most rational division 
of labor in the navy between the production of war material and its 
operation—between industrial work and military work ? 


3. The Work to be Done May be Distributed with Respect to 
time. The War College is Concerned with the Study of the 
Past ; the Fleet has to do with the Practical Application of the 
Results of this Study, and with the Execution of the Plans of 
the General Staff; While the General Staff Exists for the 
Purpose of Preparing Plans for the Future. 


The division of work in organization has been discussed with 
regard to quantity and to kind of work. It remains to be consid- 
ered with respect to time, a matter that is most important to the 
military man, for most of his work has to do with preparation 
for future contingencies rather than with the current and ordinary 
affairs of men. ‘Time is analyzed into past, present, and future, 
corresponding respectively to the mental attributes of memory, 
reason, and imagination. The results of these mental processes 
are represented by history, philosophy, and poetry, using the last 
term in its rarer sense of “ creative art in general.” These divi- 
sions in time of past, present, and future, with their associated 
mental processes, have a distinct bearing on organization. 

Now it is natural that men should be prone to live in the pres- 
ent, and that the neglect of the teachings of the past should be 
surpassed by our failure to provide for the future. For the pres-’ 
ent is ever vividly before us, the past is becoming hazier all the 
time, and what the future holds in store is a matter of conjecture. 
Yet the past can be used as a guide for the future. That this is 
not recognized oftener in practice may be attributed to the fact 
that imagination is the least cultivated of our mental attributes. 
It is not such a bad idea that, in the case of certain Prussian 
troops, places a death’s-head on every soldier’s uniform as a con- 
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stant reminder of the grim and serious purpose that justifies his 
employment. 

Let us approach the subject of the differentiation with respect 
to time of the military work of the navy, with the idea in mind 
that the work of studying the past belongs to the War College, 
the work of the present to the fleet, and that of the future to our 
general staff, or, if you please, the General Board. 

Warfare began before the dawn of history. It is a principal 
phenomenon in the history of the development of man, yet we are 
all well aware of the truth of the statement Hegel makes in his 
Philosophy of History, to the effect that history teaches no 
lesson so great as the fact that nations fail to profit by the expe- 
rience of their predecessors. History is but a systematic compila- 
tion of the larger experiences of nations, and the word “ experi- 
ence ” conveys a thought that should come home to the naval off- 
cer with great force. Literally it means “out of peril,’ and 
“peril” appears to be derived—in common with the verb “to 
fare’’ (when used in the sense “to go on a journey”) and 
“ port” (a harbor)—from the old Sanskrit root “ par’ meaning 
“to bring over”; so that a literal derivation of “ experience” 
carries with it a sense of that knowledge which arises from pass- 
ing through the perils encountered at sea. Hence the importance 
of the work of the War College in studying and arranging in usa- 
ble form the knowledge and teachings of the recorded experiences 
of warfare. In obtaining and compiling this information, to- 
gether with the practice and study of its application in the war- 
game, there is accomplished the further result of cultivating such 
a common understanding among officers as will enable them to 
cooperate to better effect in the operation of the fleet; and to 
train certain of them for the work of preparing plans for the 
future operations of the fleet, that is to say, for general staff work, 
the training for which should seek to attain what Sir Arthur 
Conan Doyle calls “‘ The combination of observation, inference, 
and anticipatory imagination ? 

(a) The General Staff method—tThe credit for developing 
the general staff method to the highest degree of practical utility 
is usually given to Von Moltke, as his master mind mapped out 
the organization of the Prussian general staff, which devised the 
plans that led Prussia to victory in 1870. Fundamentally, the 
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general staff method postulates that in any undertaking involving 
the combined efforts of several men the start may be, and usually 
is, carefully mapped out and the immediate work more or less 
well defined, but if progress is to be assured and if ultimately 
effective results are to be obtained, there must be a well thought- 
out policy for future development. Stated differently, this type 
of organization recognizes that there are two separate functions 
to be provided for, namely: 

(a) The preparation of plans of the work to be done, and 

(b) The execution of these plans; and further, that to secure 
the best results these functions must remain separate and distinct, 
in order that the future will not be lost sight of in attending to the 
more immediate and insistent demands of current work. In or- 
ganizing the Prussian General Staff, Von Moltke understood this 
thoroughly, and as a result, he developed the soundest and most 
successful type of military organization known. In brief, he pro- 
vided first for a “ great general staff” (Grosser General Stab), 
recruited from the general staff, to formulate policies, make plans 
for campaigns, and handle the larger questions of planning and 
advising ; and second, for a much larger general staff of officers 
to assist the commanding generals in the field in the execution of 
the plans of the “ great general staff.” The idea is summarized 
in one of Von Moltke’s favorite sayings—“ Erst wagen, dann 
wagen,”’ freely rendered—* First weigh, then on your way.” 

(b) The General Staff method is applicable in the industrial 
work of the national defense.—This separation of the functions 
of planning and execution is to be found in modern industrial 
work in the careful preparation of plans and specifications of 
the thing to be made before work is begun, and in the more recent 
establishment of planning departments in certain kinds of es- 
tablishments to map out the detail work of construction. Al- 
though the basic idea is much the same in both military and indus- 
trial work, there is the same difference in application that has 
been mentioned before, in that in the case of industrial work, exe- 
cution follows planning much more closely and intimately than 
is the case in military work. In military work, consequently, the 
general staff idea carries with it something more than the above 
named separation of functions. In a certain sense it agrees with 
the military principle of concentration; for, in preparing for the 
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future, it stores up experience and efforts during the time inter- 
vening between wars, so that they are concentrated into a sort 
of potential energy to be suddenly expended when the exigencies 
of warfare require. That is, the general staff method attempts 
to do now what there will not be time to do when war breaks out. 
The work involved must be done somewhere, somehow, sometime, 
It is better to do it while there is time to do it properly. 

There has been a tendency to regard general staff work as 
strictly a military function and of interest only to military men. 
It has been considered by some that the general staff duties were 
principally concerned with such work as the preparation of plans 
for movements of armies in the field, plans of campaign, etc.; 
but the principle is, of course, applicable in the case of the indus- 
trial work as well as in the case of the military work of the navy, 
although for the best results the two should be kept separate and 
distinct, in accordance with the general and primary rule that the 
providing of war material is separate and distinct from its opera- 
tion or use. 

“ A naval general staff ” writes Admiral Steven B. Luce, in the 
NavAL INSTITUTE PROCEEDINGS, “is a small and very simple or- 
ganization compared to that of an army————””_ “ An outgrowth 
of the War Board of the Spanish War is the present General 
Board, which was designed originally to perform all the functions 
of a naval general staff and to have nothing whatever to do with 
material.” 

(c) The “War Plans” of the Army Ordnance Corps.—As an 
excellent example of the application of the general staff method 
to the work of providing war material, attention is invited to one 
of the finest pieces of constructive work for the national defense 
that has been executed in many years. I refer to the war plans 
of the Army Ordnance Department, so ably worked out by Colonel 
J. T. Thompson, Ordnance Department, U. S. A., under the direc- 
tion of Brigadier-General William Crozier, Chief of Ordnance. 
Only those who have had the opportunity of seeing the way in 
which this work has been carried out can appreciate how much 
systematic and intelligent effort, carried out persistently over a 
term of years, has accomplished in providing for future contin- 
gencies. The matter is believed to be of sufficient interest and 
importance to warrant quoting the following extracts from the 
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report of the Chief of Ordnance to the Secretary of War for 
1910: 

Profiting by its experience in the Spanish-American War, this office 
has, for several years, been working out an efficient system for the arma- 
ment and equipment of the field armies of the United States in the event 
of war with a first-class power. These plans are now practically completed. 

This work consisted in utilizing the experience of the department and 
its oficers who have served as ordnance officers of troops in the field: 

First. In determining, as far as practicable, the things necessary to be 
done in the event of such a war. 

Second. In making all the preliminary arrangements for the proper 
distribution and issue of the required ordnance and ordnance stores. 

Third. In providing for the execution of the remaining steps in their 
proper sequence upon the declaration of war. 

The plans are based upon the following premises : 

First. That the line of the regular army will be immediately increased 
to its maximum enlisted strength as provided for by law. 

Second. That the entire organized militia of the country will be mustered 
into the service of the United States, at its full war strength, in advance 
of any volunteer forces, as provided for by law. The organized militia is 
now armed and equipped as provided for the regular army. 

Third. That sufficient arms, equipments, and ammunition will be on 
hand, either in the hands of troops or in store, for the enlarged regular 
army and the enlarged organized militia referred to above, with a surplus 
for an additional force, which surplus will be greater in some articles than 
in others, being designed to be greatest in those things which take the long- 
est time for their production; and that purchase and manufacture of addi- 
tional ordnance and ordnance stores will be immediately accelerated, taking 
advantage of the interval which would be required for the organization of 
nev’ troops. 

Fourth. That all United States troops—regulars, militia, and volunteers— 
will be fully armed and equipped at camps of concentration before being 
sent to the scenes of operation. 

To carry out the plan outlined above, the following preliminary steps 
have been taken: 

First. The Ordnance Office maintains up-to-date statements of the re- 
serve ordnance and ordnance stores on hand at the arsenals, and of the 
ordnance stores necessary to complete the armament and equipment of the 
troops mentioned above, together with the cost thereof, the cost required 
to equip volunteers in multiples of 100,000 men, and the unit cost of equip- 
ment and maintenance for six months of each kind of soldier. Based 
upon these statements, estimates of funds required for any number of 
troops in the field can be quickly furnished the Secretary of War for 
transmission to Congress. 

The department has on hand complete information as to the capacities of 
the various arsenals, private manufactories, and powder mills of this 
country for the production of war material. 
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The office also has on hand drafts of letters of instruction to be sent 
by the War Department, in event of war, to the governors of states con- 
cerning the issue of ordnance and ordnance stores to militia and volunteers 
and accounting for the same; to arsenal commanders; to inspectors of 
ordnance at various manufacturing establishments; to contractors; and to 
all other officers who may need them, as far as can be determined in ad- 
vance. 

It has also plans for additional ordnance officers and enlisted men, and 
for the expansion of the clerical forces of the office and arsenals dependent 
upon the number of troops called into the service. 

Second. As far as the appropriations of the department permit, reserve 
supplies of materials for the manufacture of ordnance stores have been 
accumulated at the various arsenals. 

A plan for the material to be procured, and its cost, and other steps to 
be taken in case of war, has been prepared for each arsenal, so that the 
arsenals can be started upon the receipt of brief telegrams to go ahead upon 
the plans. 

There has also been prepared a series of instructions to bidders and 
specifications governing the manufacture and inspection of practically all 
of the kinds of ordnance material procurable by purchase. 

Third. The department has also worked out a system of division field 
ordnance depots. Each depot will have the necessary personnel, tools, 
ordnance stores, and supplies for maintaining for six months a complete 
division composed of 9 regiments of infantry, 1 regiment of cavalry, 2 
regiments of field artillery, 1 battalion of engineers, 1 company of signal 
corps, and 4 field hospitals, aggregating 611 officers and 21,052 enlisted men. 
The division depots are arranged so that they can be readily combined into 
field army depots. These field depots would be placed first at the camps of 
concentration and afterwards follow the troops into the field. Eleven of 
these depots have already been stored at arsenals situated convenient to 
probable camps of concentration of troops for war. Steps are being taken 
to establish the remaining depots. The depots established are complete, 
even to the stationery and blank check books required. 

Fourth. The country has been divided into a number of ordnance supply 
districts, each supplied from an arsenal situated therein, where are stored 
all the small arms, personal equipments, and horse equipments necessary to 
bring the infantry and cavalry of the regular army and the organized 
militia of the district to its war strength. There is also on hand at these 
arsenals a six months’ supply of ammunition, cleaning materials, etc., for 
the troops within the supply radius. 

Fifth. The department has prepared a simple scheme for the rapid 
equipment with all necessary ordnance stores of a force composed of the 
several branches of the service, by listing, for example, the arms, equip- 
ments, and ammunition necessary to increase one regiment of the regular 
infantry or one regiment of the regular cavalry to war strength, or the 
arms and equipments necessary for a volunteer regiment of infantry. The 
necessary articles for these and other purposes are printed on blanks de: 
signated “ War No. 1,” “War No. 2,” etc., and distributed to the various 
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issuing arsenals. Each printed form is further divided into parts covering 
the different classes of stores necessary for the case in question, such as 
arms, equipments, ammunition, supplies. Consequently, in the event of 
any emergency, the majority of orders will be given by brief telegrams, 
such as “ship by freight war number one to ordnance officer .... regi- 
ment volunteer infantry at... . ,” instead of the long telegrams necessary 
for this purpose during the Spanish-American War. 

The division of each war order into parts also enables any part, such 
as the mess outfit (part 1) to be sent by express, if deemed necessary in 
order to facilitate the feeding of troops upon arrival at the camps of con- 
centration. Such a telegram would be “Ship by express part one war 
number one to ordnance officer .... regiment of volunteer infantry 


Rg 

Sixth. A pamphlet has been prepared and will soon be printed setting 
forth the duties that pertain to the commanding officer of an ordnance 
depot in time of war, and those that pertain to chief ordnance officers of 
divisions, field armies, armies, and the lines of communication. 


The above work has been completed in all essential details for 
a force of about half a million men. These actual results form a 
beautiful example of what may be accomplished in the industrial 
part of the national defense, when carefully worked out plans 
are developed and executed by an excellent and permanent organi- 
zation for executive work. 

It should be noted that the Army Ordnance Corps is a separate 
and distinct staff corps, charged with the provision of war mate- 
tial for the army, the organized militia, and the volunteers ; and 
in direct control of said work. Its commissioned personnel is 
recruited from the line by a competitive “ detail’ system, under 
the direct control of a board of officers of the Ordnance Corps, 
which results, in general, in permanent details above the grade 
of captain. Up to and including the grade of captain, officers 
spend one year between details as an integral part of some line 
corps, thus insuring thorough practical knowledge of the needs 
of the military branch of the service. The detail system is con- 
tinued above the grade of captain, but return to the line between 
details is not compulsory, as evidently it is at about this stage in 
an officer’s career that the decision between one or the other voca- 
tion, must be made, for the requirements of the industrial work 
become so exacting as to require undivided attention. 
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C. ORGANIZATION REQUIRES COORDINATION OF THE VARIOUS 
DIVISIONS OF THE WORK. 


It has been stated already that the extensive division of duties in 
organization calls for a means of coordinating the efforts of all, 
The very fact that work is classified and separated causes a ten- 
dency to lose sight of the main objective, whereas it is necessary 
that the separate divisions should work together as one if we are 
to reap the benefits in increased efficiency resulting from the for- 
mation of these very divisions. The great subdivision of work 
in modern manufacturing plants, where single shops are in them- 
selves large and complicated factories, has brought about a condi- 
tion such that the various departments have tended to become sep- 
arated and thus to get beyond control. The intricate machin- 
ery that has been developed to correct this condition is interesting, 
but its consideration would be out of place here. 

In the military type of organization, the means of securing coor- 
dination or concentration of effort is sometimes called the “ Chain 
of Command.” Colonel Hubert Foster defines it as follows: 

It is obvious that a Commander of a Military Force cannot deal per- 
sonally and directly with all those under his command, but only with a 
limited number of subordinate commanders. Each of the latter in his turn 
conveys his will to his own subordinates, and this gradually broadening 
system, called the “ Chain of Command,” is carried on, till every individual 
of the Force receives his Orders. These Orders are founded on the original 
directions of the Commander-in-Chief, with modifications and details 
added by each lower authority in the chain, so as to suit the special cir- 
cumstances of his own command. 

This principle combines unity of control with decentralization of com- 
mand and devolution of responsiblity. In no other way can ready and 
effective co-operation of all fractions of the force to a common end be 
ensured. 


A discussion of other methods of securing coordination in the 
direct work of our naval organization doubtless would prove inter- 
esting, but I desire to proceed to a much larger and more impor- 
tant aspect of the question, i. ¢., to a consideration of how in our 
national organization we are to secure that necessary coordina- 
tion of effort that is lacking at present. We must work as one 
if we are to obtain the fullest benefits of our great national di- 
vision of labor. Certainly in so far as concerns the national 
defense, we have been drifting apart as a nation just as have the 
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yarious shops in our factories. The same process has been going 
on nationally and the same corrective measures should be applied 
in principle at least, nor should we delay in this until the pressure 
of war-time emergency does the work for us. Our national 
organization should be such that any necessary effort, experience, 
or knowledge of any or all of our citizens will be made promptly 
available at the point of attack. As a nation we need to fuze and 
weld together our various separate elements so as to secure this 
result. The idea is expressed by Von der Goltz in his Conduct 
of War—“ The best military organization is that which makes 
all the intellectual and material resources of the nation available 
for the purpose of carrying a war to a successful sssue.” Let us” 
proceed to consider the subject briefly from this wider point of 
view. 


1. A Nation-wide Coordination of Effort may be Secured as 
Regards Capital by a Council of National Defence, and by 
Certain Other Methods. 


This is a very numerous and de-centralized people. In the early 
days everyone appreciated the necessities of the national defence. 
They either had been or were a part of it. It was not such a 
serious matter to convince the President or Congress as to the 
material needs of the army and the navy. They knew by actual 
experience. In fact some of our best military advice came from 
President Washington. 

In 1776 Adam Smith said “ An industrious, and upon that ac- 
count a wealthy nation, is of all nations the most likely to be 
attacked; and unless the state takes some new measures for the 
public defense, the natural habits of the people render them 
altogether incapable of defending themselves.” The transition 
takes place by gradual and subtle changes. Thus it is that to-day 
arelatively small percentage of our fellow citizens are experienced 
in questions of national defense, and the number employed in this 
work are a smaller proportion of the whole. This phase of the 
fations’s activities is turned over to the commissioned personnel 


of the services as specialists, together with the harder problem of 


educating and convincing the rest of the nation as to the needs of 
the army and navy; a burden we must accept or be placed in the 
anomalous and contradictory position of posing on the one hand 
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as knowing more of the national defense than the civilian, while 
on the other, admitting that we cannot convince the civilian that 
we need certain equipment to do our work. 

The authority from the people to those charged with the 
national defense is expressed by the appropriations of Congress, 
In order to secure adequate recognition of the national defense, 
it is necessary to educate, convince, and secure the confidence of 
the people, and their representatives, as to the necessities of our 
work. It would appear that to secure the cooperation of the rep- 
resentatives of the people, there are three points to be observed; 
first, the necessity for absolute candor and frankness in dealing 
with Congress—our arguments should be as terse, hard, and 
forceful as we can make them, but they should be painfully accur- 
ate as well; second, to be able to show that our house is in order, 
that we are running the navy as any other American business 
institution, and that there is nothing so very mysterious or differ- 
ent about it; third, to secure the establishment of a Council of 
National Defense. Without discounting the importance of the 
first two points, it is more in line with the purpose of this paper 
to discuss the last, i. e., a Council of National Defense. As is 
the case with any board, the results obtained will depend largely 
on the personalities of its members, but it is reasonable to assume 
that such a council will bring together some of the ablest minds 
of Congress and the two branches of the national defense. While 
constituting a body whose plans probably will become law, this 
council will be more in the nature of a superior general staff for 
the consideration of those large matters that affect the entire 
national defense. It will have the additional and very important 
effect of tending to coordinate the efforts of the army and the 
navy. 

By the methods just discussed we can comply with Von der 
Goltz’s rule for the best military organization in so far as concerns 
obtaining from the nation the necessary capital for the needs of 
the national defense. 


2. Our Organization Now Provides for Drawing on the Entwe 
Country for Personnel. 


We already draw on the entire country in obtaining our person- 
nel ; principally by means of the appointment system for the Naval 
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Academy in the case of commissioned personnel, and by very 
extended recruiting in the case of enlisted personnel. Probable 
wartime increases are being planned and provided for by develop- 
ing a Naval Militia and other reserves. 


3. The Resources of the Country Best Will be Made Available 
for the Supply of War Material by the Establishment of a 
Semi-Military Industrial Corps Intermediate Between the 
Nation’s Industrial Resources and the Fleet. 


There now remains only the question of war material. There- 
fore, let us proceed to the consideration of how we should shape 
our organization to insure that all the material resources of the 
nation shall be available for the purposes of national defense. 
It has been indicated that one of the first phases in the division 
of labor was the separation of the production of war material 
from its operation or use. This division has gone on keeping 
step with the evolution of the mechanical arts, until to-day, with 
our extremely complicated war-ships, nearly every industry in 
the country, in fact, all the country’s scattered activities, are called 
on, in greater or less degree, to provide the means to fight. In 
the lecture already referred to Captain Sims called attention, in 
strong and virile fashion, to the imperative necessity of intense 
study of the art of war; but he also named efficient material as 
one of the three primary elements essential to the success of the 
fleet in war. Now the production of war material in its largest 
extent is industrial, while the operation of this material is military, 
The question arises—where shall the military man take charge 
of the material—in its raw state at the mines, or in its completed 
state when it leaves the shipyard and the ordnance plant and 
the powder factory? 

The experience of men shows that he who makes a lifelong 
work of a particular thing will surpass the man who handles 
various things. Shall the military man neglect the military 
work for a part of the time in order to give attention to the 
industrial side of our profession? Shall the industrial expert 
neglect the industrial work for a part of the time in order to 
devote attention to the military work? The importance and the 
breadth of the field involved, in both the military and the indus- 
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trial work, seem to be sufficiently great to warrant the develop- 
‘ment of real specialists and experts in each branch. This point 
is further accentuated by the well-known fact that, with a few 
marked exceptions, officers ordinarily are not permitted to con- 
tinue sufficiently long on one branch of work to attain that degree 
of knowledge and experience which will permit them to reach 
the limit of proficiency ; and this exists in spite of the fact that 
the national defense requires us to excel, if possible, in every 
line of work, over the best experts of all the world. 

Aside from current minor work necessarily performed in ser- 
vice, maintenance of the material is a part of the industrial 
work. From one point of view navy yards are not an absolute 
necessity, for their work could be done by the many private ship- 
yards. It behooves us, from every view point, to operate them 
with the minimum of expense consistent with satisfactory re- 
sults. If practical shop experience is considered by the senior 
military authorities to be an essential part of a military expert's 
training, it nevertheless would appear to be possible to obtain this 
result without sacrificing the industrial efficiency of the navy 
yards. In time of war the yards will have to operate as industrial 
establishments with a vengeance, and operating them meanwhile 
as expensive military schools will not tend to prepare them to 
meet the time when maximum output will be demanded. 

Good design requires that in changing the cross-sectional area 
of a shaft we do not pass abruptly from one section to the other, 
but that we do so gradually. Similarly, good organization re- 
quires that we shape our personnel so as to form a gradual and 
well-proportioned connection between the country’s material re- 
sources and the fleet. It is in forming this connection that there 
is need of a real and permanent semi-military industrial corps, 
frankly, an enlarged construction corps, handling all of the navy’s 
industrial work, and akin in type to the Army Ordnance Corps, 
whose splendid work for the national defense has been referred 
to already. This industrial corps, besides dividing into the various 
specialties recognized at present, would separate its personnel 
into two broad classes: First, a body of men who by reason of 
early training and subsequent association with the sea-going ele- 
ment on the one hand, would be in close touch with the necessities 
of the military branch, while at the same time they would possess 
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the necessary specialized technical knowledge to describe these 
needs by means of appropriate plans and specifications; Second, 
the remaining part of the corps would use these plans and speci- 
fications as a guide in making the articles themselves, thus recog: 
nizing that even design and construction have different and 
specialized requirements. The second part of the proposed corps 
would have adequate engineering ‘training to carry out the con- 
struction and maintenance work involved, and would have the 
yery important additional duty of maintaining a close touch with 
the resources of the country, thus securing in effect the concen- 
tration of the country’s capabilities toward furnishing the best 
material. With this type of organization our military and indus- 
trial branches would be coordinated for administrative purposes 
at the top, with close cooperation required all along the line if 
either part of the service is to accomplish efficient results. The 
personnel of both the military branch and of the industrial branch 
can then specialize, each within their own proper sphere of work, 
but with continuous employment on one general profession which 
will be within the capacity of human abilities, and without unde- 
sirable intermingling and confusion of duties. It may be re- 
marked at this point that the adoption of an organization separat- 
ing the military from the industrial work as outlined above 
probably would bring with it, as a matter of subsequent adminis- 
tration, the establishment of an independent inspection service to 
keep the Department informed relative to the performance of 
both sides of the navy’s work. Further than this, it is not unlikely 
that there would be a consolidation of some of the industrial 
work now performed independently for the navy department and 
the war department. 

In considering the evolution of the navy it was pointed out that 
the early sailing vessels combined the functions of both fighting 
and the transportation of merchandise. Later, as a matter of 
economy and efficiency in the performance of both functions, 
there arose a navy and a merchant marine, distinct from each 
other. As previously stated, the development of the organization 
of the navy has been subject to more or less artificial influences. 
The merchant marine, on the other hand, has proceeded to develop 
the organization of its work under more natural conditions, and 
has been influenced by the continuous warfare of economic com- 
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petition. Its material has been put to the test uninterruptedly, and 
its business life has depended, in large part, on the suitability and 
effectiveness of merchant vessels. As in the case of the navy, 
both the production of the proper material and its efficient opera- 
tion are involved; and note what the result of the evolution has 
been—the production and maintenance of material is absolutely 
separate and distinct from its operation, and in the hands of 
different personnel, yet there hardly can be any charge of lack 
of coordination. Two allied but distinctly different lines of work 
are provided. In the one, men rise to command afloat or to high 
administrative positions in the operation of mercantile business. 
In the other case, similarly, the abler men become managers and 
presidents of the shipyards and similar industrial plants, or else 
consulting and designing engineers, according to their bent. Fur- 
ther, each man’s life work comprises all that one man can do ina 
life time and do it well enough to meet the intense demands of 
present-day conditions. Surely in all this there must be a lesson 
of striking significance in our own case. 

The fundamental necessity of having the navy’s industrial work 
handled by its own personnel often has been recognized and atten- 
tion called to it. A notable example of this in recent years is fur- 
nished by the board appointed November 12, 1906, consisting of 
the Honorable Truman H. Newberry, then Assistant Secretary 
of the Navy, and seven line officers, a portion of whose report 
reads as follows: 


1. With a view to the future establishment of a single corps charged with 
ship design and construction, and machinery design and construction, in- 
cluding electric plant and installation, the board recommends the gradual 
increase of the present corps of naval constructors..... 


The endeavor has been made in this paper to set forth the 
fundamental reasons, as the author sees them, for extending the 
plan recommended by the Newberry board to include the pro- 
duction of all naval war material. A simple and logical plan for 
the distribution of. the work of the navy is advocated for per- 
manent adoption, to the end that the efforts of all, as far back 
into the nation as we can extend them, may be effectively util- 
ized in the common cause of the national defense. 
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In concluding this discussion of the fundamental principles of 
organization I wish to submit an analysis of the reasons that have 
militated against the adoption of the plan just advocated. It is 
pertinent to enquire why the production and the use of war mate- 
rial are not separately controlled already, if this division of duties 
is so sound and logical as has been stated in the preceding pages. 

In the first place, shore duty must be provided for a large 
number of officers. This is a peace-time condition and is all the 
more dangerous for that reason, as an irrational assignment to 
duty away from, and to the neglect of, the military work is not 
unlikely to follow. With the danger of war in the unknown 
distance, shore duty is most attractive, and many line officers 
either request, or accept without protest, assignments to duty 
in certain branches of the industrial work, instead of maintaining 
a strict devotion to the paramount work of their profession, which 
is the study and practice of the art of war. Especially is this so 
under an organization that provides high ranking positions with 
military perquisites in close connection with and in control of 
industrial establishments. In time of war, every line officer who 
is “ worth his salt,” and incidentally many staff officers, will go 
to sea if they possibly can; but irrespective of this fact, they will 
have to do so anyway, provided war finds us with anything like 
an adequate fleet. Even as it is, the need for more line officers 
is the constant cry of the military branch, and all the recently 
proposed personnel bills provide for large increases. Now, I 
believe that shore duty can be provided without interfering with 
the plan of organization proposed herein, and that greater effi- 
ciency in all the navy’s work will follow, together with greater 
economy in the use of the personnel and with closer approximation 
to the necessities of war-time. In the lower grades, temporary 
absence from military duty is not so serious a matter and may 
be turned to advantage if it is used to supply the understanding 
and appreciation of engineering necessary to the effective use of 
war material. The services of such officers will be most advan- 
tageous to the navy yards, and in certain other places in the indus- 
trial work. In the higher grades, a very much more intense atten- 
tion to strictly military matters will be possible. A great War 
College such as Admiral Luce appears to contemplate; serious, 
systematic, and extensive general staff work ; the establishment of 
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closer relations with the country through the assignment of cap- 
able officers for the intensive training of the naval militia, and 
to educational work in colleges ; and many other similar employ- 
ments which readily will suggest themselves are waiting the atten- 
tion of military experts. The vessels in reserve could be given a 
marked increase in officers and their readiness for war made 
certain. Further than this, the oft suggested establishment of 
naval bases or home ports for the fleet will help to better con- 
ditions, but that is a matter external to the purview of this paper. 

Why should the military man unhesitatingly accept a control- 
ling, and hence extremely responsible, position in the industrial 
side of the work? Certainly more.is required than executive abil- 
ity unaccompanied by an intimate knowledge of the business. No 
one would be quicker than the military man to resent the idea 
that a skillful industrial executive could control any part of 
military operations. Possibly the answer lies in an unconscious in- 
fluence of military education and training, one of the essential 
elements of which is the development of self-confidence. The 
man who may be called upon to lead a “ forlorn hope” should 
approach his task with a strong belief in his ability to carry it 
through successfully. The intangible something very properly in- 
grained at the Naval Academy, which makes a man jump unhes- 
itatingly to attempt the apparently impossible, when ordered to 
do so, is what I refer to. This attitude of mind is reflected in the 
“running ” at the Naval Academy. Probably every “ plebe ” has 
passed through the same experience of replying to an upper class- 
man that he “ doesn’t know ” or “ can’t do it”; and has been in- 
formed, politely but firmly, that such a lack of knowledge or ability 
on his part is utterly impossible and that therefore he will please 
proceed at once. There seems to be a feeling in military work, 
too, that the “ orders ” that place a man in a certain position carry 
with them the necessary qualifications. Perhaps someone who has 
had scant experience in shop management is ordered to take 
charge of this work. As soon as he is installed in the position, 
is there not a tendency to regard him as the real shop manager? 
Actually the real organization may be quite different from the 
apparent organization—such of the work as is done will be done 
by some subordinate, although finally the man who occupies the 
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position will become an expert if he uses due diligence and has 
proper guidance. But if he stays on this industrial work long 
enough to become expert, what is happening to his knowledge of 
the art of war, provided he is a line officer? 

Again, there is a sincere belief on the part of some military ex- 
perts that independent authority by a separate personnel over the 
production of war material will result in that branch of the service 
acquiring large powers and influence to the detriment of the main 
objective, which is military. I believe that this fear would not be 
well founded if the organization provided for the distinct separa- 
tion of the military work from the industrial work, with the latter 
handled by a semi-military industrial corps as proposed herein. 
I am of this opinion for several reasons, chief among which, 
stated briefly, are the following. Freedom of expression is not 
denied (especially is this true in the case of line officers), and a 
system which concentrates the attention of the line on military 
matters will tend to produce men whose statements will’ carry 
weight. The more Mahans and Luces we have the more will the 
country heed the needs of the fleet, for such men are able to 
advance convincing arguments for the recognition of the navy. 
The designer or constructor who failed to heed their warnings 
inevitably and unquestionably would be replaced. By recruiting 
the commissioned personnel of the proposed industrial corps from 
the line by a system of details in the lower grades as in the case 
of the Army Ordnance Corps, there should be obtained a thorough 
appreciation of the needs of the military branch, as well as a 
community of interest and service pride in the efficiency of the 
navy asa whole. This statement grants for the moment only, that 
it would be necessary to take such measures to cultivate a service 
spirit, for I believe that the best interest of the entire service 
is the first consideration in all corps now, and would continue to 
remain so in any event. Finally, any remaining lack of coordina- 
tion can be corrected by making the office of Assistant Secretary 
of the Navy a permanent under-secretaryship in general charge of 
all branches, which I understand was the original plan when the 
office was established; or (change the “or” to “and” if you 
wish) by providing in law for the establishment of a properly 
balanced advisory council, representing all branches of the service. 
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III. Conctusion. 


I have referred to the responsibility of the service for the 
national defense. When Congress refuses to give us the battleships 
and destroyers, and other tools of our business, I think most 
of us are inclined to lean back resignedly with the thought that 
our duty was completed when we told Congress what we needed, 
and when they failed to authorize the expenditures, the responsi- 
bility automatically shifted to their shoulders. On sober réflec- 
tion, however, is this the proper attitude? The navy gets the 
credit for a successful war; so will it get the blame for a disas- 
trous one ; and is not this really as it should be? If we are really 
the experts on the defense of the sea, must we not expect the full 
responsibility? No one in the country realizes the weaknesses 
and the needs of the national defense as do we ourselves. If the 
people knew what we know, the ships would be forthcoming. Pos- 
sibly we cannot make the nation see the matter entirely from our 
view point, but at least we should have the confidence of the 
people and of Congress, and it should be our greatest effort to 
secure their confidence and good will, as this will take concrete 
form in appropriations for the ships and men we need. It is in 
the hands of a few of us as specialists in the national defense 
to see that the country is properly protected. It is on us, the 
commissioned personnel of the service that the responsibility is 
the heaviest for the protection of the nation’s life against external 
foes. Asa part of this duty we must secure the power to fight, 
which, as I have endeavored to show, means that we must first 
secure the confidence and support of Congress. Certainly the 
most direct way to do this is to produce results that will speak for 
themselves, and to produce convincing results we must begin at 
home. 

The design of our organization, that is to say organization in 
the sense that it is used herein, is of primary if not paramount 
importance, although we must remember always that the materi- 
als from which we are shaping our structure are men—men 
who may be a little above the average, but who nevertheless have 
all the perfectly natural limitations of human beings. As one of 
our ablest industrial executives says: ‘“‘ Organization is an eco- 
nomic necessity. It everywhere accompanies the effective control 
of cooperative human efforts.” (Mr. John Calder, in a lecture at 
Stevens Institute. ) 
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DISCUSSION. 





The Problem of Firing at a Fleet Under Way with Long-Range 
Torpedoes. 


(SEE p. 684, WHoLE No, 146, VoL. 390, JUNE, 1913.) 
A CORRECTION BY THE AUTHOR. 


Ensicn H. H. Frost, U. S. Navy.—In this article on page 684 of the 
June ProceepINGs 1913 there is the following: “ When the course of the 
torpedo is at right angles to the line of bearing of the target ships, a large 
target will be presented, while if its course makes a small angle with the 
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line of bearing, the target will be presented more or less end on and its 
width will be much decreased.” This is correct if the target ships are not 
under way, but this statement must be modified if the target is steaming 
at a considerable speed. 

If the target be in line formation and the ships be dead in the water, a 
torpedo fired on a course parallel to the line of bearing would have as a 
target the side of the nearest ship in formation, which would be the 
smallest target a fleet in this formation could present. However, when the 
target is under way this is changed, as I will try to show by the figure below. 

A,B, C, D and E are five ships in line under way at a speed of 15 knots, 
suppose that a torpedo, at a speed of 25 knots, pass ahead of A at a. While 
the torpedo is running ab, 500 yards, the ship B will advance 3/5 X 500 
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yards to a position B’. In the same way, when the torpedo reaches ¢ the 
ship C will have advanced 3/5 X 1000 yards to a position C’. It will hit the 
ship D at D’. Draw E’h parallel to the course of the torpedo. Any torpedo 
passing through the line Ch will pass within the limits of the target, that 
is, between the ships A and E. Any torpedo on a course to a point between 
C and C’, will pass close to or hit the ships A or B, and any torpedo passing 
through the line C’h will pass close to or hit the ships D or E. Thus it is 
seen that instead of having for a-target the side of one ship, we have the 
distance Ch. The line through 4, B’, C’, D’ and E’ will be called the 
“ advanced line of bearing,” and it will be measured by the anxle x between 
it and the real line of bearing. As the ratio between the speed of target and 
the speed of torpedo changes and as the course of the torpedo with refer- 
ence to that of the target changes, this angle x will change. For the target 
in line the following table gives the values for angle x for speeds of the 
target of 10, 15 and 20 knots, the speed of the torpedo being constantly 
25 knots, and for angles which the course of the torpedo makes with the 
course of the target (angle y in the sketch). Angle y is limited to values 
between 60° and 120°, because there are few chances of hitting oustide of 
these values. 


TABLE I. 


Speeds of the Target. 


Angle y 10 15 20 
60 25 35 43 
75 23 32 40 
90 23 31 39 

105 23 32 40 
120 25 35 43 


Target in line. 


Now we will consider the target in 45° line of bearing as shown in the 
sketch below. 

Actual target is hh’. 

The following table shows the angle of the advanced line of bearing for 
45° line of bearing, when torpedoes are fired on the advantageous side, 
that is, the side toward the leading ship. 


TABLE 2. 


Speeds of the Target. 


Angle y 10 15 20 
45 21 36 
60 17 28 4! 
75 14 23 36 
go 13 21 34 
105 14 23 36 


120 17 28 4! 
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Target in 45° line of bearing. Angle y is limited to values giving reason- 
able chances of hitting. 

In column the advanced line of bearing will be the same as the real line 
of bearing. 

If we substitute in the paragraph of the original article under considera- 
tion the words “advanced line of bearing” for “line of bearing,” this 
paragraph would be correct and would read as follows: “As it is evident 
that, when the course of the torpedo is at right angles to the advanced 
line of bearing of the target ships, a large target will be presented, while 
if its course makes a small angle with the advanced line of bearing, the 
target will be presented more or less end on and its width will be much 
decreased, and as it is of advantage, for other reasons, that the course of 
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the torpedo make as small an angle as possible with the advanced line of 
bearing of the target ships, we will find the smallest angle which will give 
the required width of target for various numbers of ships in the enemy’s 
formation.” 

It will be noticed in Fig. 1 that the distance AB’ is greater than 500 yards 
and that it varies with the secant of angle x. This for line formation would 
slightly increase the values of Table 5 in the original article. When + is 
25° they would be increased 1/10, when 4 is 35°, 2/10; where 4 is 40°, 3/10. 
On the other hand, in Fig. 2, the distance AB’ is less than 500 yards, and 
this would decrease the values of Table 5 when the target is in line of bear- 
ing. Where x is 17° they would be decreased 2/10; where & is 27°, 1/4; 
where x is 38°, 3/10. In addition to Table 5, we will make Table 5b for the 
target in line, by multiplying the values of Table 5 by 1.2, and a Table 5c 
for the target in 45° line of bearing, by multiplying the values of Table 5 


’ by .75. 
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TABLE 5B. 
Number of ships in target. 
cr Pitidrbes 

5 10 20 
1.4 28 5.6 
3.0 6.0 12.0 
4.2 8.4 16.8 
5.6 11.2 22.4 
7. 14.0 28.0 
8.4 16.8 33.6 

11.8 23.6 47.2 

14.0 28.0 56.0 

14.4 28.8 57.6 
TABLE 5C. 

9 18 3.6 
1.9 3.8 7.6 
2.6 5.2 10.4 
3.5 7.0 14.0 
4.4 8&8 17.6 
5.2 10.4 20.8 
7.4 14.8 29.6 
8.7 17.4 34.8 
9.0 18.0 36.0 


Now in Curve 2 of the original article, the curve will still be correct for 


the target in column. 


From Tables 5b and sc we will draw curves for the 


target in line and in 45° line of bearing. 
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CURVE 2. 


The change in this curve and the fact that the width of target is de- 
pendent on the angle between the torpedo’s course and the advanced line 
of bearing and not on the angle between the torpedo’s course and the real 
line of bearing, will result in several changes in the remainder of the 
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article. These are quickly seen. These changes will alter the summary at 
the end of the article sfightly, as follows: 

“ (2) When the enemy is in line, we should fire from a position about 
20° ahead of his real line of bearing. 

“ (3) When the enemy is in 45° line of bearing, we should fire from a 
position 20° behind his real line of bearing, etc.” 

“1 wish again to point out that these results hold good only for the con- 
ditions that I have assumed, and they are not to be taken as general rules, 
but each case must be worked out separately. Of course in battle it would 
be foolish to try to work out these problems too accurately and to attempt 
to take the favorable positions to the nearest degree, but each torpedo 
officer should know the general principles of torpedo fire and should try 
to solve his problems as closely as the actual conditions admit and, although 
his solution is far from the perfect one, it will give him more chances of 
hitting than if he went into battle relying merely on luck. 


Saving Money for the Navy. 
(SEE Pp. 1065, WHOLE No. 147, VOL. 39, SEPTEMBER, 1913.) 


Caprain T. W. Kinxaip, U. S. Navy.—I agree with the author that the 
proper place for the purchasing officer is in the navy yard. 

Intending bidders get most of their special information as to supplies 
required from the yard itself. An inquiry made of the purchasing officer 
located in a neighboring city usually results in a memorandum to the 
yard, with consequent delay. 


Organization of Navy Department Administration. 
(SEE Pp. 435, WHOLE No, 146, VoL. 39, No. 2, JUNE, 1913.) 


Navat Constructor T. G. Roperts, U. S. Navy.—In view of Civil En- 
gineer Reed’s remarks, I find it necessary to go to the rescue of Figs. 3 and 
4 of my previous discussion; and in order to show the error of Mr. Reed’s 
interpretation, I will merely point out that Mr. Knoeppel is, I understand, 
an associate of Mr. Harrington Emerson, and it is a matter of common 
knowledge that these and other exponents of “scientific management ” 
have held out the military type of management as being the particular one 
to avoid. Yet Mr. Reed says that Fig. 4, which is commended by Mr. 
Knoeppel, is the military type. 

I have gone far afield to investigate various systems occurring within 
the range of modern industrial management, including those mentioned by 
Mr. Reed, and have not spoken carelessly with reference to Figs. 3 and 4, 
either of which may be taken to represent the military type or the “ scientific 
Management ” type of organization. 

I distinguish between lines of co-operation and lines of control. If lines 
of co-operation, the type indicated by Fig. 3 (subject .to any amount of 
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elaboration) is correct, and Fig. 4 incorrect. I referred, however, to lines 
of control. In any type of organization there must be lines of cross- 
co-operation for the reasons enumerated by Mr. Reed, but the lines of 
control must be clear and distinct as in Fig. 4, so as to indicate responsi- 
bility for success or failure, thereby animating each individual by the main- 
springs of human action, hope of reward and fear of punishment. 
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** RivaADPAvia.” 


ARGENTINE BATTLESHIP 








PROFESSIONAL NOTES. 


Prepared by Lieutenant W. A. Hatt, U. S. Navy. 


SHIPS OF WAR, BUDGETS AND PERSONNEL. 


ARGENTINE REPUBLIC. 
VESSELS BUILDING. 

















¢ | | 
ss ng J 
Name a0} 90 | Armament | Builders Remarks 

28 2. | 
Q in} 

Battleships | | 

Rivadavia..... 28, 000)22.5| 12 12-in., 12 6-in. Fore River Co, Under trials ; 
FENO,....... 28,000/22.5 same New York Co. Launched Sept. 28, 1911 





“Rivapavia.”—Under the supervision of the Argentine Naval Commis- 


'sion and the U. S. Naval Board of Inspection and Survey, the official 


builders’ acceptance trials of the battleship Rivadavia were started in 


- October over the Rockland (Me.) measured mile course. The trial dis- 
_ placement of the vessel was 27,666 tons. At full power over the measured 
~ mile course, the five runs are said to have showed speeds of 22.551 knots, 
22.486, 22.556, 22.388 and 22.567 knots, respectively. The average horse- 
_ power developed was 39,750 and the revolutions 270 per minute, These 
_ trials were followed by gun tests, in which it was found that the structural 


rtion of the ship withstood the shock of firing absolutely without injury. 
e other steam trials to which she must be subjected include a 20-knot 


_ @ndurance test for 30 hours, a 15-knot economy test for 30 hours, and a 
© tun at full speed for eight hours. The 20-knot endurance test was started 

but had to be stopped as some of the turbine buckets, in the starboard 
’ turbine, which were too weak to stand the pressure, were curled by the 
' Sperheated steam, making it necessary for the vessel to return to the 
" builders’ yards for repairs. She had had trouble with her turbine buckets 
before, breaking two on a trip from Quincy to the Brooklyn Navy Yard. 


_ Destroyers.—Four new destroyers to replace the four boats which were 


sold to Greece, have been ordered of the Krupp-Germania Co. of Kiel. It 


_ reported that all four are to be fitted with Diesel engines for cruising 


ses. They will otherwise generally resemble the other Krupp boats 
t for the Argentine Navy, but will be of about 50 tons more displace- 


" Ment, and carry oil fuel only, instead of coal and oil. 


: "Ftoatinc Docx.—Messrs. Vickers, Ltd., have just completed at their 
- Naval construction works the floating dock for the Argentine Navy, which 
' 8 now being towed out to Buenos Ayres. It is capable of lifting 1500 


tons, and just before leaving Barrow it was tested, successfully lifting the 
Isle of Man steamer Duchess of Devonshire, which is rather over the 
required weight—Page’s Engineering Weekly. 
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Oi Fuet.—In addition to the tank steamer to be built at, Greenock, it 
is considered probable that a second and larger vessel will be purchased 
shortly. These vessels are to supply the Argentine warships with petro- 
leum taken from the government wells at Comodoro Rivadavia. 














AUSTRIA. 
VESSELS BUILDING 
—_—_—______ a ne a Xi 
& 
| Se 
Name a5 |S| Armament Builders Remarks 
28 18) 
Qa mM 
Battleships 
Prinz Eugen..|20,010/20\12 12-in., 12 5.9-in., Trieste Launched Nov. 30, 1912 
6t. t. 
Schwartzenb’g/20,010| 2010 13.5-in., 125.9-in., Fiume Laid down Jan. 29, 1913 
6t. t. 
Ersatz Mon’ch'2s5,000/25) 8 15-in., probably. | Trieste To be laid down, spring 1914 
“Budapest 25,000) 25 same - oe ee ai “1915 
“Wien... . 25,000/25 same Fiume allah Neca ctel dc ot 


NavaL CHANGES.—The Austrian Emperor has assented to the transfer 
of the normal seat of the commander-in-chief of the navy from Vienna to 
the chief naval port of Pola, since the commander-in-chief will henceforth 
devote himself chiefly to the direct command of the fleet. His administra- 
tive duties will devolve upon the deputy commander-in-chief, who will be 
at the head of the Naval Department in Vienna.—The Naval and Military 
Record. 


CHANGE IN NAme.—Latest information gives the name of the fourth 
ship of the Viribus Unitis class as Szent Istvan instead of Giovanni- 
Corvino-Hunyadi as was stated in the last Proceeprncs of the Naval 
Institute. 


New Desrtrovers.—Sixteen new seagoing. torpedo vessels, each of 150 
tons, are to be built at Fiume, for the Austrian Navy. This brings up 
the number of torpedo craft of the newest type to 24, and the total number 
of small torpedo units to 48. This new type of torpedo-boat has engines 
of 5000 horse-power and a speed of 29 to 29% knots. The armament 
consists of two launching tubes and three 7-centimeter quick-firing guns. 
—Page’s Weekly. 


New Procram.—It is stated that provision is not to be made for the 
laying down of any new battleships for the Austrian Navy until after the 
middle of 1914. On the other hand, four vessels will be built instead of 
the three at first decided upon, it having been decided to replace one of 
the Habsburg class as well as three Monarchs. The total estimated cost 
of the new program is £15,800,000, which includes the cost of a number of 
fast cruisers and destroyers.—United Service Magazine. 


14-INcH Guns on “ MonarcH” CLAss.—It is now announced by Die Zeit 
that the Austrian battleships which are to replace the three Monarchs will 
be armed with ten 14-inch guns, and not with eight 15-inch as had pre- 
viously been reported. ‘ 

The cruisers Saida, Helgoland, and Novara are approaching completion. 
On a displacement of 3500 tons they will carry nine 4.1-inch guns and four 
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above-water torpedo tubes, as well as a belt 234-inches thick amidships. 
Their designed speed is 27 knots with turbines of 27,000 horse-power, the 
maximum coal capacity being 850 tons.—United Service Magazine. 


BELGIUM. 


A Navy Succestep.—Belgian national defences are now undergoing a 
process of reorganization, and the dispositions made necessary by the new 
army law have just been published. The /ndépendence Belge considers 
that a Belgian fleet is the right complement of this new Belgian Army. 
Belgium, it says, has become a colonial power, and it is absured that she 
should possess no means of safeguarding her communications with her 
own colonies. She has also her coast to protect and the approaches to the 
great port of Antwerp, which latter is a consideration of greater im- 
portance since Holland began the fortifications of Flushing and arrogated 
to herself the right in certain circumstances to close the Scheldt, thus 
cutting off Antwerp from communication with the sea, which would be 
intolerable. The /ndépendence Belge is not dogmatic as to the character 
of the navy it proposes, but insists that it shall be adapted to the special 
needs of the country whose independence it is to guarantee—The Army 
and Navy Gazette. 

THE suggestion for a Belgian Navy is once more on the tapis. It has, 
however, appeared so many times before that no one is inclined to place 
much reliance on present rumors. For what it is worth, however, atten- 
tion may be drawn to the fact that the Belgians are acquiring a certain 
number of seaplanes, and if these are to be of much use suitable sub- 
sidiary vessels to work in connection with them will become necessary. 
—The Engineer. 





BRAZIL. 
VESSELS BUILDING. 
‘ | l 
.) 
ge || | 
Name es 3 Armament Builders Remarks 
—|-|-—_—_—_—— —|_—$$______. 
Battleship 
Rio de Janeiro |27,500 22) 14 12-in., 20 6-in, | Elswick Launched Jan. 22, 1913 














River Monitors.—Solimoes and Madeira are the names given to the 
sister ships of the Javary which was launched on June 17 at the works of 
Messrs. Vickers, Ltd. The Solimoes was launched broadside into the 
Walney Channel at the above mentioned works on the 19th of August. 
The Marine Engineer and Naval Architect says about this class: “Some 
trouble has arisen in the trials of the Javary, the first of the three river 
monitors building at Barrow for the Brazilian Government. She steers 
very well, but will not back water, and it is difficult to turn her round. 
This is doubtless because her rudders aft are enclosed in tunnels, which 
makes it difficult for the vessel to go astern. Some alterations in design 
will be necessary, not only to the Javary, but to her two sister ships, which 
have been launched and are now being fitted up in the docks at Barrow. 
Several of Messrs. Vickers’ men have gone to the Clyde to deal with the 
erations the experts think to be necessary to make her a satisfactory 
ship,” 
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CHILE. 
VESSELS BUILDING. 


{ 
| 
| 
| 
| 





$ 
Name ee 3 Armament Builders Remarks 
| @ 
| om a 
1Q 7 8 
Battleships 
Almirante |27,500\23 10 14-in., 22 5-in. Elswick Laid down April, 1913 
Cochrane ; 
Almirante |27,500/23 same Vickers ” “~* Dec,, tors 
Latorre 
CHINA. 


“ Fer Hune.”—The Fei Hung built by the New York Ship Building Co., 
on lines somewhat similar to the Ying Swei and Chao Ho built in Eng- 
land and delivered early this year, has just run successful trials and will 
shortly proceed to China. She is of the following characteristics ; 


Length between perpendiculars ............... 320 ft. 
Sieg tote entra Snaen atop gtia 5 - | 
I 2S es. cuca chddiars eos was phe Fics vont: ae Oe 
Te Gn tl GAN 2) coated MRS Sieg Rac a a rege 14 ft. 
Pee ee iB eti ek wk 2600 tons. 
Be ee eA SERS Sie +o RES. 


The armament consists of two 6-inch R. F. guns located respectively on 
the forecastle and poop decks; four 4-inch R. F. guns on upper decks at 
sides ; two 3-inch R. F. guns on each side of the upper deck amidship; six 
3 pounders, three on each side of the upper deck; two 1 pounders on the 
after end of the forecastle deck; and two 18-inch revolving torpedo tubes 
placed on upper deck aft of amidships. This great variety of caliber in 
the ordnance carried was prompted by the instructional purposes for which 
the ship was built. 

The propelling machinery is of the Parsons’ turbine type developing 
about 6000 S. H. P., with three lines of shafting. There are three boilers 
of the Thornycroft water-tube express type, one of which is fitted for 
burning oil as well as coal. A maximum speed of 22% knots was attained 
during the trials run early in the month of October off the Delaware 
Breakwater. 

The Fei Hung will have the distinction of being the only American-built 
warship in the Chinese Navy, the effective strength of which consists 
to-day of three training cruisers, one armored cruiser, three protected 
cruisers, eight cruisers, 20 gunboats, four destroyers, and four torpedo- 
boats. It is expected that orders for more vessels will soon be placed— 
Shipping, Illustrated. 


Licut Crutsers.—The Chinese Government has placed an order with the 
Cantiere Naval Triestino, Monfalcone, for the construction of three light 
cruisers to be delivered in 22, 24 and 26 months respectively. The dimen- 
sions are as follows: 360 feet by 39 feet by 15 feet 6 inches, Parsons’ 
turbines developing about 30,000 I. H. P., speed 32 knots, 10 4-inch guns, 
two maxims and two torpedo guns. The boilers of Yarrow type will be 
fitted for oil and coal. The armament will be supplied by Skoda, Pislen. 
Shipping, Illustrated. 
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THe CHILEAN Torpepo-Boat Destroyer “ ALMIRANTE LYNCH.” 
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OF CHILEAN DestTROYER “ ALMIRANTE LYNCH.” 
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Poticy.—The British Admiralty has lent to the Chinese Government 
Captain Harold Christian, to superintend the reorganization of the train- 
ing of the Chinese Navy. Captain Christian will leave England soon to 
take up his post, accompanied by a staff of naval instructors. China has 
decided to establish a new central naval college at Shanghai in addition 
to those already in existence at Tien-tsin, Nanking and Canton, in pursu- 
ance of its policy of naval expansion. It is intended to make Shanghai 
an important naval base, and orders are expected to be given soon by the 
Chinese Government for a number of additional training ships.—JShip- 
ping, Illustrated. 


DENMARK. 


SuBMARINES—The Whitehead submarine, named 2d of April, has 
reached Copenhagen. This is the third submarine of the Danish Navy. 
—Engineer. 


FRANCE, 


VESSELS BUILDING. 





| 
LO as | 
| Sc to 
Name oe : Armament Builders Remarks 
late 
Battleships bas 
| 
Courbet....... 23,500 21/12 12-in., 22 5.5-in. Lorient Commissioned 
oe ee 23,500 21 same | Brest 
CEROS conas0es |23,500121 same | St. Nazaire Launched Nov. 7, 1912 
MEE. slageicdasa |23,50021 same | La Seyne Sept. 28, 1912 
Bretagne...... 23,600 20,10 13.5-in., 225.5-in.| Brest pe April 21, 1913 
Provence...... 23,600/20 same | Lorient wy April 20, 1913 
Lorraine ...... |23,600.20 same St. Nazaire “ Sept. 30, 1913 
Languedoc ....|25,200\21 12 13.5-in., 24 5.5-in.) La Seyne 7” April 28, 1913 
Normandie....|25,200)21 same | St. Nazaire + July s, 1913 
Flandre........ |25,200.21 same Brest Laid down Oct, 1, 1913 
Gascogne...... 25,200.21 same | Lorient me 
Pee cacesck |25,200\21 same | La Seyne To be laid down Jan., ’14 


“ LorraIne.”—The Lorraine, the third of the Bretagne group of French 
super-dreadnoughts, was launched on September 30. Whereas the sister 
ships Bretagne and Provence were launched 11 months and 20 days after 
being laid down, it is only ten months since the Lorraine was laid down. 
Her launch, therefore, marks a very considerable advance in the rapidity 
of French naval construction. The Lorraine will be ready for commission 
towards the end of 1915. Her sister ships are expected to be completed 
by May 1 of the same year.—Page’s Weekly. 


FreNCH Destroyer “COMMANDANT Riviire.”—The French torpedo-boat 
destroyer Commandant Riviére was built by the Chantiers et Ateliers de la 
Gironde at Bordeaux, her machinery being supplied by the Maison Bregnet, 
of Paris. She has recently undergone her official trials, and has turned out 
to be one of the most successful vessels of her class, which also includes 
the Dague, Cimeterre, Fourche, Bouclier, Bontefeu, Casque, Faulx, Bory 
Dehorter, Garnier and Mehl. 
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The figures of the official trial were as follows: 


Six Hours’ Full-Power Trial. 


MISPIACCNGHE: (iiic wis dekh to. at) » ove ceat eas seme be aiep 735 tons 
Biean -dratt-amidships,:, 5 « sisi. Laveen. ocdbe boii os 8 ft. 9 in. 
Pressure at boilers, lb. per square inch................228 
Pressure at turbine steam chest, lb. per square inch... 171 

Air pressure in stokeholds ............c0cepeeceeeeees 7 in. 
Pressure of fuel at burners, lb. per square inch... ....199 
Revolutions per minute... .... ob... ove cds ces ed Eke. Oh 675 

MAN SHCA jive. 88. Hise tok ah AER PS ABER TIO IA 32.25 knots 
SNe TUM aia vc. COKE. Netan Vides. ciieatel abd ee ee SRR Oe 
Rerart S0neG ee UL I eae eee 31.0 knots 
MATL: ROSSECDOWET rd « evgccick « bp i wee sinnne acttlae ane 15,700 
RIES BE COUGENBELE oti oon, x pm.e oh pupicnb iciee nent 25.2 in. 


Consumption of fuel— : 
Per square foot of heating surface, as per contract 


Be S5 BOOS. Ss Ua de aos wb Seldiid uate « 1.33 lb. 
Ditte, actual-at. 22.25 nots), 0k. ahi csdendanen 1.30 Ib. 
Per hour at full power, as per contract at 31 knots. 12.5 tons 
Sto, actuat-at- 32.28 Leots |... ss nd sda aee ks 12.2 tons 
BP AUG a ee Lee, ee ee 832 Ib. 
SGItION , OF WEATNER 55. 54k aicaanls 09.09 6 emehlee Ghier ine 


Eight Hours’ Consumption Trial at 14 Knots. 


pnaeernent 22000900. . eealShl ie. ceo ea 735 tons 
RAPMRt OTMIGSUIDS G66 GOD Se. Sei Sood: 8 ft. 9 in. 
aoesers uncer steam 35) V4 eT GOAN ea Re 2 
Pressure at boilers, lb. per square inch................ 199 
Pressure at steam chest, lb. per square inch.......... 56 
Air-pressure in «stokeholds.:...... 00.0005 ciieeveldeele’ 1.17 in. 
Pressure of fuel at burners, lb. per square inch....... 64 
peenber: of fevointions: uc. it wwe. Jointed ake 248 

Deemer emeet oxi. te. 1G. 2. VOL TSSUTRS Vas. Whi 14.09 knots 
Vacuum! at condensers: 22. <. 2/002 60 14100 0054009 06. ak 29.1 in. 
Consumption of fuel, total per hour...................1,125 tons 
Consumption of fuel, per mile..................0.0005. 176 lb. 
muos:per ton of. fuel:burnt..!. 2 cosines alsand. ais 12.52 


It will be noticed that the figures of actual consumption with a speed of 
32.25 knots were less per square foot of heating surface than the limit 
provided in the contract for a speed of only 31 knots——The Engineer. 


Tue “Crorinve.”—The French submersible Clorinde was launched at 
La Rochelle, on October 3. She is 175% feet long, has a displacement of 
410 tons and has eight torpedo tubes.—Army and Navy Journal. 


SUBMARINES AT Brest.—The Matin (Paris) announces that the sub- 
marine flotilla of the squadron at Brest has succeeded in crossing the en- 
trance to the harbor, cruising below the surface, and reached the roads 
seen being seen from the batteries in the forts—Naval and Military 

ecord., 


_ADMINISTRATION.—A system of administration similar to the counsel of 
aids in the United States Navy has been adopted by France. That France 
after trying about every plan for the administration of her naval affairs 
as followed the general plan of our navy in regard to aids in the Navy 
Department is considered to be a vindication of this policy. It is an- 
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nounced that the Conseil d’Amirauté has been put into effect with a view 
to securing greater cohesion and co-ordination in the French Navy. It 
consists of four officers, who have executive powers. In this France goes 
a step farther than the United States, as so far the aids of the American 
Navy have only an advisory authority. One of the members of the Conseil 
d’Amirauté is the chief of the general staff, another is the director of the 
personnel, another director of the constructional department and the 
fourth is the chief of the Cabinet of the Minister of Marine. It is stated 
that with one exception the officers are selected from the more active and 
progressive officers of the fleet. Their duties correspond almost exactly 
with those of the aids in our navy, and it is said that the success of the 
system of the American Navy is responsible to a great degree for the 
adoption of the scheme by France.—Army and Navy Journal. 


Nava. ProGramM.—The program of French Naval Construction is, it is 
reported, being pushed forward very rapidly since the formation of the 
new Council of Admirals. <A fifth 25,230-ton quardruple turret-ship, to be 
named Vendée, is to be laid down at La Seyne in January, 1914, on the 
reassembling of Parliament it is proposed to make a start upon the build- 
ing of the scouts, having a displacement of 6000 to 6500 tons, which were to 
have been put on the stocks in 1919. These scouts will have ten guns of 
138 mm. bore, and are expected to steam at 28 knots. Two aviation centers 
are to be created at Bizerta and on the south coast for seaplanes, and 
there will be three stations for dirigible balloons, probably of the rigid 
type. The rapid execution of this program necessitates the carrying out 
of further reforms in the arsenals, which had already made enormous 
progress under the ministry of M. Delcassé. A commission has now been 
appointed to perfect the equipment and organization of the arsenals. The 
work of the arsenals has already been specialized. Battleships are built 
at Brest and Lorient, while torpedo-boats and submarines are constructed 
at Cherbourg and Rochefort, and repairs are effected at Toulon. 

The seven new battleships provided for in the program for 1913 and 1914 
will in the next two years almost transform the French fleet. Even with 
this great increase the French Navy will continue to lay down three or 
four battleships every year. Superiority over, or at least equality with, 
prospective rivals of contemporary date is a desideratum which all new 
ships to be built under the Lapeyrére program were originally intended 
to fulfill. Also, the value of hitting power at extreme ranges is under- 
stood in responsible quarters as shown by a recent declaration of Chief 
Constructor Doyére: “Success will go to the party possessing the most 
powerful guns, together with the most efficient firing and telescopic ap- 
pliances, and therefore in a position to secure the benefit of the first blows,” 
and by the fact that the Paris Section Technique has*been preparing modi- 
fied copies of the British Warspites, with less speed (23 knots only) and 
more guns (15-inch) to be laid down next year in private dockyards. 

France expects to have ten dreadnoughts and eight super-dreadnoughts 
available in the late autumn, 1916. These vessels will total at least 90 
guns of 13.4-inch bore, 72 of 12-inch and 72 of 9.4-inch. The Austro- 
Italian combination, which, even if it should place in hand this year the 
7 or 8 super-dreadnoughts projected, is not likely to have in service on 
January 1, 1917, more than 10 dreadnoughts and 4 super-dreadnoughts, 
mounting together 125 guns of 12-inch and some 36 of 15-inch, This will 
give France a superiority in the total number of heavy guns, though 
there is, of course, a possibility of these Powers increasing their effort, 
against which the Paris Admiralty wishes to guard. 

The Recruiting Law, which has just been promulgated and marks so 
momentous a development in French naval annals, is to be completed by a 
“loi des cadres,” which will create the rank of “capitaine de corvette, 
accelerate promotion, and increase salaries. In waiting these reforms, 
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Minister Baudin has admitted in the service a greater number of pupils 
of the Gunnery School, and raised from 80 to 120 the number of candidates 
to be admitted in the Brest Naval School, which will help to remedy the 
shortage of officers. 


SupMARINE “Gustave ZEpE.”—The submarine Gustave Zédé has now 
completed her trial runs. This vessel was commenced in 1910 and is the 
largest of all existing submarines. The speed is 20 knots on the surface 
and 12 knots under water. She is fitted with eight torpedo launching tubes 
and four quick-firing guns. A special feature of this submarine is the life- 
saving cabin for the crew in the front part of the boat for use in emer- 
gency, which can be detached so that it may rise to the surface. There 
are four further submarines of this type in course of construction.—The 
Marine Engineer and Naval Architect. 


New Tacticat Unit.—The four-ship division has now been definitely 
adopted in France as the tactical unit, with a consequent reorganization of 
the battle squadrons of the premiére armée navale. The first squadron 
will henceforth consist of the Jean Bart, Courbet and the six Dantons, 
while the second will be composed temporarily of the Patrie, Démocratie, 
République, Vérité, and Justice, and the Saint Louis, Gaulois and Bouvet. 
In conformity with the new tactical organization, it has been decided that 
the battleship Vendée, to be laid down on the January 1, next, shall be 
of the Lorraine type, thus completing the group of four ships.—United 
Service Magazine. 











GERMANY. 
VESSELS BUILDING, 
o 
ge 
28 lo : | 
Name av }o Armament Builders Remarks 
28/2) 
Aa WM 
Battleships | 
Kaiserin....... 24,500/21| 10 12-in., 14 5.9-in., | Kiel (Howaldt) Commissioned 
4t.t. | 
Prinzregent eo same Germania Works | Oct. 19, ’13 
* Luitpold | 
Konig Albert. .'24, 500/21 same Danzig (Schichau) | 0 
Konig......... 8, dolla same Wilhelmshaven Launched Mar, 1, ror3 
msc Kur- |26,575/23 same Hamburg | ” May 5, 1913 
uerst 
Markgraf ..... 26,575)23) same Bremen | ni ene 4, 1913 
Ersatz Bran- 26,575/23 same Germania | Laid down Dec., 1912 
denburg | 
Ersatz Worth.!....../..| 8 15-in., 16 5.9-in. | Kiel | Laid down July, ror3 
a TS eS same ss | obids coud Nets 
Cruisers of the 
ine 
Seydlitz ++eee++/25,000|27| 10 11-in., 126-in. | Hamburg Commissioned 
Ersatz Kais- 28,00030| 8 12-in., 14 6-in. | Dantzig | Laid down Sept., ror2 
erin Augusta 
Derfflinger ....'28,000/27) same | Hamburg | Launched July 1, 1913 
Ersatz Hertha.|........ | sitet Wilhelmshaven | Laid down July, 1913 
Protected 
Cruisers 
Karlsruhe..... 4,900)28) 12 4.1-in., 2 t, t. Germania Under trials 
Rostock ....... 4,900 28) same | Howaldt same 
Ersatz Irene ..| 4,900|27| 10 6-in, | Bremen | Laid down 
il- | 4,900/27 same | Kiel (Kaiserliche) | “ “ Oct. 23, ror2 
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“ PRINZREGENT LuITPOLD.”—This new turbine battleship, which is the 
thirteenth dreadnought of the German Navy, was placed in commission 
October 19. The Prinzregent Luitpold has been constructed at Krupp’s 
Germania Yard, at Kiel, and was launched on February 17, 1912. No 
details have yet been published, but according to the results of the trial 
trips when the vessel was taken over by the naval authorities, it is esti- 
mated that her speed will be at least 23 to 24 knots. The new vessel will 
be included in the fifth battleship division, which will then consist of 
five ships. These ships will subsequently go to form the third active 
squadron of the High Sea fleet, which was provided for by supplementary 
estimates last year. Three ships are still lacking to make up the comple- 
ment of this squadron, viz., the Konig, Grosser Kurfuerst and Markgraf, 
all of which are expected to be placed in commission within a year’s time, 
All the ships of this squadron will be armed with 12-inch guns, as the in- 
crease of caliber to 15-inch only takes place with the construction of the 
two battleships ordered this year—The Engineer. 


“S 22.”—The new German torpedo boats S$ 13 to S 24, built by Schichau, 
have shown wonderful speed in their trial runs. The Schiffbau makes 
the statement that S 22 maintained a mean speed of 34.18 knots on her 
three-hours’ acceptance trial at Pillau on July 19, while her velocity on a 
measured mile was 34.91 knots. The S 22 is a boat displacing only 564 
metric tons. To foreigners one of the peculiarities attending the trials is 
that it is not definitely known whether S 22 and her sister boats are oil- 
fired boats or not, but it is rumored that they are. 

The cruisers of the 1912 program, Ersatz Prinzess Wilhelm and the 
Ersatz Irene, are nearly ready for launching.—The Navy. 


GeRMANY’s New Gun.—The new gun mounted on the Ersatz Worth and 
battleship T is the Krupp 15-inch, presumably in the 45-caliber length, 
which weighs 75 tons and fires a projectile of 1667 5-lb. with a charge of 
531 2-lb., initial velocity of 2789 foot-seconds, and muzzle energy of 90,380 
foot-tons—Army and Navy Journal. 


New Torrepo Rance.—Recently the new torpedo range at Eckernforde, 
distant some 20 miles from Kiel, was opened. Work on this range began 
in July, 1911, at which time the narrow limits of the existing range at 
Friedrichsort, adjacent to the state torpedo factory, had been found inade- 
quate in view of the rapid development of the torpedo. The new range is 
very extensive and is said to be admirably adapted for experimenting with 
torpedoes of the latest type, as there is a clear run up to seven or eight 
miles. The buildings to accommodate the technical staff, together with 
the shops and practice pontoons, are situated near the hamlet of Altenhof on 
the south side of Eckernforde Bay. Shortly after building operations com- 
menced it was found that dredging on a large scale would be necessary to 
give a clear run along the range. In the last two years, therefore, about 
100,000 cubic meters of sand have been removed. The entire cost of the 
range, including the dredging work and the erection of the buildings, 
amounts to £112,000. No warship is to be stationed at Eckernforde, but a 
tender belonging to the Kiel Torpedo School will be available for con- 
ducting tests out at sea. The staff at the new range will consist of picked 
men, as the work involved will naturally be of a highly confidential nature. 
—Army and Navy Register. 
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Navat Works at HELIGOLAND.—It is now reported that the naval works 
at Heligoland include, besides the building of the torpedo harbor, the 
establishment of a small dockyard able to take in hand such repairs as 
may be required by torpedo-boats, submarines, and other light craft. 
There is also to be a workshop for making and repairing battle-practice 
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targets, similar to the one recently founded at Kiel. With the completion 
of all these works Heligoland will become the most important German 
torpedo base in the North Sea.—The Naval and Military Record. 


Fiyrnc SQuapRON Report DeniED.—The rumor published in August con- 
cerning the formation of a flying squadron, to consist of the reconstructed 
Yorck and three protected cruisers, now turns out to have been without 
foundation. A categorical denial is given through the medium of a well- 
known naval critic here, who dismisses the story as a fairy tale. He points 
out that the Yorck is not exactly the sort of vessel to act as flagship of a 
“flying squadron.” This cruiser is not to be reconstructed. She has been 
displaced from the scouting group of the High Sea fleet by the Seydlitz, 
and now passes to the reserve. The same authority admits that the real 
reason why Germany keeps so many of her cruisers, armored and pro- 
tected, in reserve is owing to the present shortage of men. It is impossible 
to man these ships from the peace establishment, in spite of the urgent 
demand for more big cruisers to do duty with the High Sea fleet. To 
create a flying squadron it would be necessary to detach some of the fully- 
manned ships from the main fleet, and such a step is not to be thought of. 

The report which has met with so prompt a denial crops up at regular 
intervals. A flying squadron, held ready to proceed anywhere at short 
notice when Germany’s foreign interests are endangered, has long been 
advocated by the Flottenverein, from whom, no doubt, the premature 
reports of the creation of such a squadron emanate. In point of fact, the 
cruisers now on the China station were intended originally to constitute 
a foreign service squadron, although in recent years they have been kept 
entirely in Far Eastern waters. The ships now at Kiauchau, include the 
Scharnhorst and Gneisenau, the two most powerful pre-dreadnought 
cruisers in the navy.—The Naval and Military Record. 


THE FIGHTING VALUE OF GERMAN VESSELS.—The various formule gen- 
erally employed in England to determine the fighting value of warships 
meet with no favor in Germany, where exception is taken to systems which 
accept broadside fire as the prime factor for armored ships. Hence it has 
always been understood that the formula adopted in official circles laid 
greater stress on those qualities of a ship that are not so apparent as 
armament, and it was further assumed that when this confidential formula 
was applied to German ships they would be found to possess a considerably 
higher degree of battle value than is attributed to them by foreign 
critics. Some surprise has therefore been occasioned by the discovery that 
the Navy Department has officially approved the Kretschmer method of 
battle value computation. Herr Kretschmer is a director of naval con- 
struction, and is said to have been responsible for the design of all the 
German battle-cruisers now in service. He is probably the greatest 
authority on naval architecture in this country. Any method of determin- 
ing the true value of a warship which so eminent a designer may draw 
up is certain to be thoroughly scientific and practical. The surprise ex- 
pressed at the Navy Department’s approval of the Kretschmer formula is 
due to the fact that according to this system German ships are shown to 
be much inferior to contemporary foreign vessels. Thus, whereas the 
Dreadnought is allotted 77 points the Nassau is given only 70.2. “Ata 
battle range of 6000 meters” the following points are awarded: Nassau 
20, Dreadnought 38.3, Michigan 38.3, Lord Nelson 31.3. The respective 
points given to other contemporary ships are: Hannover 209.6, Hibernia 
30, Mississippi 35.3, Scharnhorst 11, Rurik 26.2. These examples have 
been selected by a publicist who has more than once attacked the Navy 
Department for the alleged ineptitude of its constructors, and he brings 
them forward to show that the inferiority of German warships to vessels 
of corresponding date built abroad is demonstrated by the very formula 
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that the department has admitted to be the most reliable one extant.— 
The Naval and Military Record. 


GrowTH OF THE GERMAN Navy.—The methods by which the present Ger- 
man Navy was created are entertainingly described in the London United 
Service Magazine by Comdr. E. Hamilton Currey, of the British Navy. 
The following account is eloquent of the progress of the Kaiser’s sea 
forces in the quarter century he has been Emperor. It might have been 
added that the first officers of the German or Prussian Navy, as it was 
then, were young army officers of excellent families who were educated 
in the navy of the United States. In 1888 the German fleet consisted of 
155 ships with an aggregate tonnage of 196,000; at the present day it con- 
tains 364 ships with a tonnage of 1,078,500. In 1888 the number of the 
personnel was 15,500, to-day it stands at 72,889. Between 1888 and 1808, 
however, no very marked progress was made; the first “ Navy law” of 
1898 saw the beginning of that great movement that has since proceeded 
with unabated vigor. 

A public opinion that did not exist in favor of a vast expansion of the 
fleet had to be created out of nothing! The means to the end adopted 
by Grand Admiral von Tirpitz have been many and various. First and 
foremost must be placed that wonderful patriotic organization the Flotten- 
yerein, at the head of which is the brother of the Emperor, Prince Henry 
of Prussia. By means of lectures, speeches, pictures, diagrams, some of 
these composed by the hand of the Emperor himself, by means also of 
expeditions to view the fleet on the part of schools and colleges from inland 
territories, the flame was kept alight, a flame of passionate patriotism 
which warmed the high ideals of the participators in a common German 
citizenship. Beginning in a small and humble way the Flottenverein 
to-day numbers over 1,033,000 adherents, and it numbers in its ranks 
persons of the greatest distinction in every walk in life: from the kings 
and princes of the German Confederation downwards, till it reaches the 
working classes. Not content with this, that great organizer, von Tirpitz, 
has a naval publicity bureau at his command, through which, month in and 
month out, an unceasing stream of articles and paragraphs pours through 
the press of the Fatherland. 

In 1911 the number of naval conscripts’ was 13,472, of which 9422 were 
drawn from inland and 4050 from the seacoast communities. The figures 
relating to voluntary recruiting were as follows for 1911: For one year, 
875; two to six years, 4041; total, 4986. It will be seen from this what a 
large number of volunteers join the German Navy every year. 

Even as the German Army is divided into the standing army and the 
Landwehr, so is the navy divided into the fleet and the Seewehr. Every 
German is liable to bear arms, and from this admirable rule there is no 
escape. In the navy men spend the first three years uninterruptedly in 
service on board ship, and it is doubtful if any man in the world works 
quite as hard as the German sea conscript while he is undergoing this train- 
ing. When this strenuous period comes to an end the conscript is drafted 
into the reserve, but he is not necessarily called upon to do any more 
seagoing; he is, however, obliged to come up for two periods of eight 
weeks each for training while in the reserve. At the end of seven years 
the conscript enters the Seewehr, remaining in its first class for five years, 
in its second class till he completes his thirty-ninth year. The rock on 
which the German Navy is founded is what is known as the “ Berufsper- 
sonal,” or professional personnel. To the Berufspersonal belong executive 
officers, naval engineers, warrant officers, petty officers and specialists of 
every kind. By specialists are meant the personnel charged with special 
duties, Snecialization in the German Navy is carried far. There are the 
Seaman divisions at Kiel and Wilhelmshaven, the torpedo divisions at the 
Same ports, the mining section at Cuxhaven, and the submarine section at 
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Kiel. Four, five and six year volunteers are trained for and admitted to 
special careers according to their suitability, deference being shown as far 
as possible to their own particular wishes; the seaman divisions produce 
gunnery ratings, boatswains, signal staffs, and others rising to petty and 
warrant officers. Every petty officer belonging to the torpedo section js 
a specialist trained in working all the particular installations and arms 
mounted in destroyers, including light guns, as well as in the torpedo duties 
on board large warships. The petty officer of the mining section is spe- 
cialized- for everything in connection with submarines, in so far as such 
duties devolve on the seaman personnel. 

Thirty per cent of the navy belongs to the so-called professional per- 
sonnel, 22 per cent, belong to the seafaring population, and 48 per cent are 
landsmen pure and simple. What is lost in efficiency by the want of a com- 
plete long service personnel, is made up by that “ intensive culture” of the 
men available which obtains in the ships of the Fatherland. 

There is one thing of which the German authorities make light: this is, 
the accidents taking place during maneuvers and exercises. Naturally 
they do not wish them to occur, but if in the concoction of the omelette an 
occasional naval egg is broken they do not make much fuss. Quite re- 
cently from his place in Parliament, Grand Admiral von Tirpitz, in answer 
to an interpellation on the subject of the frequency of accidents in the 
navy, replied that “If we are to take no risks in time of peace we shall 
never train our crews to accept them light heartedly in times of war.”— 
Army and Navy Journal. 


Buitpinc Periops.—Some interesting particulars have just been pub- 
lished of the length of time occupied in the building of the German men- 
of-war which are now in the first line of the High Sea fleet. The figures 
show that the German shipbuilding yards have been able to construct 
battleships with a constantly increasing displacement since 1906 in a shorter 
period than was required before that year. The first four big capital ships 
of the Nassau class, with a water displacement of 18,900 tons each, re- 
quired the following building periods: Westfalen and Rheinland, 37 
months each; Posen, 38; and Nassau, 40 months—the last having been built 
at Wilhelmshaven by a government yard, which generally requires longer 
time than a private firm. Of the four sister vessels of the Helgoland 
class, which have an increased displacement of 22,800 tons, the Oldenburg 
only occupied 36 months, the Thiiringen 37, the Helgoland 39, and the 
Ostfriesland 40 months, the last also having been built by the state yard at 
Wilhelmshaven. The newest battleships, which show a further increased 
displacement of 24,700 tons each, namely, the Kaiser and the Friedrich der 
Grosse, only required 36 months each—Glasgow Herald. 


ArMor.—For many years the German Admiralty has preserved profound 
secrecy as to the thickness of the armor of its dreadnoughts. The veil 
has now been lifted by the semi-official publication of a number of thick- 
nesses which in every case are considerably in excess of what has hitherto 
been believed to exist. “ Official armor thickness” was many years ago 
defined by the late Sir E. J. Reed as the art of putting in one very thick 
plate among a number of thin plates and then quoting the higher figure. 
It is improbable that the Germans have done this, and it is possible that 
some of the figures given are accurate. Others, on the other hand, whether 
semi-official or not, are hard to accept. For example, the Moltke has gen- 
erally been believed to have a belt of 8 inches or thereabouts. The thick- 
ness is now claimed to be 11 inches. In view of the easily calculated weight 
of armament and machinery this 11-inch, presuming the armor to be applied 
in normal fashion, sounds extremely improbable. And as the semi-official 
figures for torpedo tubes in the latest destroyers can be proved incorrect 
by ocular demonstration, it is improbable that the semi-official armor 
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thicknesses will be accepted without question in many quarters.—The 
Engineer. 


Ou. Furt—The German Admiralty has drawn up an _ exhaustive 
memorandum for presentation to the Reichstag with the forthcoming naval 
estimates, recommending the immediate introduction of oil fuel in the new 
German warships.—Shipping, Illustrated. 


Torrevo-Boat “S 178” Ratsep.—The forward half of the German 
torpedo-boat destroyer S 178, which was recently cut in two by the 
armored cruiser Yorck while maneuvering at night off the island of 
Heligoland has been raised and conveyed to Wilhelmshaven—The 
Engineer. 


GREAT BRITAIN. 
VESSELS BUILDING. 


| 3 
Siig 4 
Name ee| 9] Armament Builders Remarks 
jan & | 
[a ja 
Battleships 
eS 23,500 21 10 13.5-in., 16 4-in. Scott (Greenock) Commissioned 
Audacious..... 24,000 21 | same Cammel Laird ys 
(Birkenhead) . 
Benbow ....... 26,000, 22 10 13.5-in., 166-in. Beardmore Laid down May 30, 1912 
Iron Duke..... 26,000) 22 | same Portsmouth Launched Oct. 12, 1912 
Marlborough. .|26,000, 22 same Devonport es Oct. 24, 1912 
pracror of 26,000) 22 same Vickers 3 Oct. 27, 1913 
ndia 
Qu'n Eliz’b’h..27,500 25 | 8 15-in., 166-in. Portsmouth “a Oct. 16, 1913 
arspite.......27,500 25 same Devonport Bi: " Nov. 26,1913 
Valiant........ 27,500) 25 same Fairfield |Laid down Le 31, 1913 
Barham ....... 27,500) 25 same Brown & Co. * “Feb. 24, 1913 
Roy’l Sover’gn25,500 27; ss wa eee Portsmouth 
Royal Oak..... 955500 7 Wicr | dseed |Devonport 
Resolution ....'25,500 27.|. —..... |Palmer 
Ramillies...... oy Eg allie ED A [Beardmore 
Revenge....... ae me ae | 6) 22h ses Vickers 
Battle Cruisers 
Rueen Mary... 28,850 30 | 813.5-in., 16 4-in,| Palmer Commissioned 
| ae 30,000 30 | 8 13.5-in., 126-in.|Brown & Co. Laid down Feb, 24, 1913 
Light Cruisers 
Nottingham... 5,400 25 | 96-in., 4 3-pdrs.| Pembroke Launched April 18, 1913 
Birmingham .. 5,400 25 | same [Elswick rf ay 7, 1913 





Lowestoft ..... 5,400 25 | same |Chatham ‘ April 23, 1913 


“ Aupacious.”—The battleship Audacious has completed her trials, and 
after a final inspection at the builder’s yard proceeded to Portsmouth 
where her crew was completed to full strength in order that she might 
join the Second Battle Squadron in the Home Fleet. 


“ Centurion.”—The new British battleship Centurion has been very suc- 
cessful in the first gunlayers’ test in which she has taken part, and has 
given further proof of the value of the fire director. From the pair of 13.5- 
inch guns in “Q” turret amidships eight rounds were fired and eight hits 
registered in 2 minutes 35 2-5 seconds at a range of 7000 yards. A gun’s 
crew of Royal Marines made six hits out of eight rounds from another 
13.5-inch barbette. The target in each case was 14 feet square.—Army 
and Navy Journal. 
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“Queen Exizanetu.’—The Queen Elizabeth, a new British super- 
dreadnought constructed at Portsmouth was launched October 16. She 
is 650 feet long, 94 feet beam, 27 feet 6 inches draft, and 27,500 tons dis- 
placement. Her engines are designed for an I. H. P. of 58,000 to give them 
a speed of 25 knots. The first keel-plate of the vessel was laid October 21 
last year. The Queen Elizabeth had thus been only five days short of 
12 months on the building slip before taking the water, and this is longer 
than in the case of any dock-yard-built British warship of the dreadnought 
era. Her launching weight was approximately 10,000 tons. This in itself 
is a record, and the Queen Elizabeth is the heaviest ship ever sent afloat 
from a British dockyard. As a rule in recent years battleships have been 
about eight months on the stocks before launching, but in the present in- 
stance the longer period does not imply any delay in completion, for it is 
intended that the vessel shall be ready to hoist her commissioning pennant 
within two years from the date of commencement. The Queen Elizabeth 
is really the first of quite a new type of warship, and that her principal 
armament will consist of eight 15-inch guns mounted in pairs in barbettes, 
while her secondary armament of 6-inch guns will also be placed behind 
protective armor. This alone is a big advance upon the armament of her 
predecessors, and, under ordinary circumstances, would have brought about 
a considerable increase of displacement; but it is understood that this has 
been obviated by the utilization of oil-fuel exclusively for the engines in 
place of coal.—Shipping, Illustrated. 


“Queen Mary.”—The new battle-cruiser Queen Mary, which has just 
joined the First Battle Cruiser Squadron at Portland for her maiden 
commission, holds the world’s record for speed of a vessel of her size. 
Built for a speed of 28 knots, a normal figure which the Admiralty ex- 
pected to be considerably exceeded, the Queen Mary attained a speed 
of 35.7 knots on her trials. According to the Daily Telegraph, the Queen 
Mary, like the Lion, has obtained the reputation of a “coal-eater,” no 
less than 500 tons being consumed on the passage from Portsmouth to 
Portland, a distance of little over 40 miles—Page’s Weekly. 


“ FEARLEsSS.”—The unarmored cruiser Fearless, built at Pembroke dock- 
yard in 23 months, has been commissioned for service in the First Light 
Cruiser Squadron. Provided for in the estimates of 1911-12, the Fearless 
was laid down on November 15, 1911, and launched on June 12 last year. 
The new vessel is 385 feet long and 41 feet 6 inches in beam, with a 
draft of 13 feet 9 inches, her normal displacement being 3400 tons. She 
is equipped with Parsons’ turbines of 18,000 horse-power, manufactured 
by Messrs. W. Beardmore & Co., the designed speed being 25 knots. 
There is accommodation for the storage of 350 tons of coal, and 100 tons 
of liquid fuel, while the armament comprises ten 4-inch 31-pounder and 
four 3-pounder guns, with two 20-inch above-water torpedo tubes.— 
Page’s Engineering Weekly. 

The Fearless began her steam trials at noon August 13, with a 3c-hour 
trial which included an eight-hours full-power run, whilst burning coal 
only, and maintaining 11,000 shaft horse-power for 22 hours. The speeds 
during the eight and 22 hours trials were 241% and 23% knots respectively, 
taken on the measured mile at Skelmorlie. f 

On August 16, after coaling, and cleaning boiler-tubes, the ship again 
went out for a series of trials at various powers to test the steam consump- 
tion of the turbines, measuring-tanks having been fitted on the upper deck 
for this purpose. These trials were also highly successful. 

On August 19 the eight-hours full-power trial took place, both oil-fuel 
and coal being burnt in the specified proportions. The shaft horse-power 
attained was over 20,000, and the speed on the measured mile considerably 
over the designed speed of 25 knots. The vacuum exceeded that guar- 
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anteed, and the engines and boilers worked satisfactorily throughout. 
Starting and stopping, astern and steering trials, were also carried out 
on the same day. The vessel returned to Greenock in the evening, and 
proceeded to Dalmuir, where the measuring-tanks were removed the next 
day and the permanent connections fitted up. 

On August 21 the Fearless left Messrs. Beardmore’s yard and carried out 
her gun, torpedo, circle, and anchor trials. All passed off with complete 
success, and on August 23 the ship returned to Pembroke to complete for 
sea. 

Captain Cobbe, who is expected to command the ship when she com- 
missions, was in charge during the trials —Engineering. 


Licht Cruisers “Aurora” AND “ AretHusA.”—The light cruisers 
Aurora and Arethusa were launched September 30 and October 25 respec- 
tively. These are the first of the eight vessels of the Arethusa type which 
were included in the 1912-13 naval program. The Aurora was built at 
Devonport dockyard and the Arethusa at Chatham dockyard. The six other 
vessels of this class are the Galatea, Inconstant and Royalist, which are 
being constructed by Beardmore & Co.; the Penelope and Phaeton, 
which are being built at Barrow by Vickers, Ltd.; and the Undaunted, 
which is being built by the Fairfield Co. 

The characteristics of this class are as follows: 


ha. iat nin ah lg hela Sie aa 4to ft. 

MUMMICSioro os Ss Sede cy tudo hee eee tee 

BNE °Ch. 5 ssh ain 0 shinplne oS eden Me Ine 13 ft. 6 in. 
EMT OOT ior oo thames sais eke ads anal 3500 tons. 
TOT ooo So's einle & son ne ld pose Sige <ptorael 30,000. 

Es a oS oh aul odie £02 bb ae te eee 

RR ln eau Cod here ie nel tai are eee 2 6-in.; 8 4-in. 

MEAL Sins <use’ ais FAS eek eee eaten cee Yarrow (small tube). 
EAS ARNE weed SAIN US aT 2 turbines. 

a Dns i ee Ree API! RL AG AR PES | oil, 


These are the first cruisers built to use oil exclusively. The turbines of 
the Arethusa, Aurora, and Undaunted are reported to be of the Brown- 
Curtis type, and of the Galatea, Inconstant, Penelope, Phaeton, and Roy- 
alist of the Parsons’ type. The Engineering says in regard to the propelling 
engines : 

“The propelling engines in the new cruisers will be of the turbine type, 
but various alternative arrangements are being adopted. Some of the 
vessels will have four shafts with a complete unit of impulse-reaction 
turbines on each, and for cruising at speeds of 16 to 18 knots there will 
be cruising turbines on the wing-shafts, which will operate through gear- 
ing. In other ships having four shafts all the turbines will work through 
helical gearing. Others of the ships of the class will be propelled by twin 
propellers. For each of these there will be a complete installation of tur- 
bines, the high and low-pressure machines being placed side by side to work 
gearing engaging in a wheel on the propeller-shaft. An alternative to this 
system, which is being tried, is to adopt gearing only for the low powers, 
the main turbines driving the two shafts direct at full power in a manner 
corresponding to the independent units on the four-shaft arrangement. 
Consideration was also given to the question of applying in these ships 
Fottinger transformers with a two-shaft arrangement, the high-pressure 
turbines being in such case of the impulse design to work with steam super- 
heated to the extent of 100 deg. Fahr. These various alternatives show 
that the Admiralty are fully alive to the possibility of still further improv- 
ing the efficiency of turbine machinery in warships, and they will, further, 
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render the performance of these new ships of very great engineering 
interest.” 

Another interesting element of the Arethusa class is their armor. The 
thickness of this armor is not definitely stated, varying from three to fiye 
inches. The Engineering on this subject reads as follows: 

“ All the new cruisers, are protected by two thicknesses of side plating, 
extending right fore and aft, and of very considerable depth. The outer 
plating is of nickel steel, and the inner of high tensile steel, the total thick- 
ness being for the greater part of the length 3 inches, reduced slightly at 
the fore and aft ends. Thus they have a very effective protection against 
the fire of any destroyer afloat, and can therefore get into close range with 
destroyers without fear of being seriously damaged by the gun attack 
of the lighter craft, while themselves able to deliver a very severe blow to 
destroyers.” 

The title “Destroyer of Destroyers” is applied to these new light- 
armored cruisers by the First Lord of the Admiralty. Eight more will 
be laid down next year and according to The Engineer have been ordered 
as follows: 


Dockyard or firm, No. ot boats. Name, 
EE ae tee, aia eR ROY Be es od estes { Calliope 
| Conquest 
DI hc eee ca ae ae _J Cordelia 
| Carysfort 
Lo ees one os eee ne te recst. 0). Cie 
Messrs. Swan, Hunter & Wigham 
PCBOPONOG fed BGA cies vs eece so. 2 ld. ee 
Messrs. Cammel Laird & Co.......... 1 ..........Caroline 
Messrs. Hawthorn, Leslie & Co....... PP. 08d. Ae 


“ Harpy.”—The torpedo-boat destroyer Hardy, the first British warship 
to be equipped with an internal conbustion engine for propelling purposes, 
was commissioned at Portsmouth on the 4th of November, for service in 
the Fourth Destroyer Flotilla. The Hardy, which is one of the 20 boats 
provided for in the program of I9II-12 was laid down at the Woolston 
(Southampton) works of Messrs. J. I. Thornycroft & Co. on November 
II, 1911. She is 257 feet long and 26 feet 6 inches in beam, with the com- 
paratively shallow draft of eight feet, the normal displacement being 
935 tons. Her armament consists of three 4-inch guns and two torpedo 
tubes, and the designed speed of 32 knots with engines working up to a 
maximum of 24,500 horse-power. The principal machinery consists of 
Parsons’ turbines, which it is intended shall be used only when high speeds 
are required. For ordinary cruising purposes dependence will be placed on 
an installation of Diesel engines situated at the forward end of the pro- 
peller shafts. In this case, when the Diesel engine is running it has to 
turn not only the shafts, but the turbines as well, but another system under 
consideration by the Admiralty enables the turbines to be uncoupled, thus 
obviating the loss of power involved in the Hardy. The Diesel engine, 
acting alone, is capable of driving the vessel at about 12 knots. Of the 
eight oil-carrying auxiliaries now being built for the navy six will be 
driven by internal combustion engines exclusively. Owing to differences 
in size and speed the capacity of the machinery will vary from 2500 to 
450 brake horse-power, and, as far as possible, different makes of engines 
will be used so that the Admiralty may, from the experience obtained with 
these ships, be able to judge which of the various types is the most suitable 
for naval use.—United Service Gazette. 


“ Havueuty.”—H. M. S. Haughty, built for the British Admiralty by 
Yarrow & Co., of Glasgow, has successfully completed a series of speed 
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trials. Particular interest is centered in this vessel owing to the fact that 
she is fitted with the latest type of Yarrow boiler with special superheaters 
and feed heaters, which have, we gather, resulted in a high economy of 
fuel being obtained on the trials, especially at cruising speeds.—The 


Engineer. 


“Havock.”—H. M. S. Havock, 260 feet long, 2712 feet beam, 935 tons 
displacement, 24,000 I. H. P. and 32 knots speed was launched at Scotstoun, 
Glasgow. The boat was built by Messrs. Yarrow & Co. She has three 
Yarrow boilers fitted with feed heating and superheating arrangements, 
and designed for burning oil fuel only. She also has Brown-Curtis tur- 
bines arranged on two shafts——Army and Navy Gazette. 


“RosaLinp.”—Messrs. John Samuel White & Co. launched September 15, 
at East Cowes, the ocean-going destroyer Rosalind, the second of two 
ordered by the Admiralty last year. The Rosalind, like her sister ship 
Red Gauntlet, launched in May last, is one of a batch of 20 destroyers of 
the Daring class ordered for the 1912-13 naval program. ‘The vessel is 
designed for a speed of 32 knots, and is fitted with anti-rolling tanks. 
Her armament consists of three 4-inch guns and two twin Whitehead tor- 
pedo tubes.—United Service Gazette. 


“Owt.”’—The London and Glasgow Engineering and Iron Shipbuilding 
Co., Ltd., Govan, launched recently H. M. S. Owl, torpedo-boat destroyer. 
The dimensions of the Owl are 260 feet in length between perpendiculars 
by 27 feet in breadth. She is fitted with Parsons’ turbines to develop 
25,000 S. H. P., and has water tube oil fired boilers of the Yarrow type, 
constructed by the builders. Her armament consists of three 4-inch guns 
and two torpedo tubes. The Owl like the Lynx and Midge, which are now 
in the builders’ private dock, is of the Acasta class, representing an im- 
portant development in destroyer construction, and these vessels are ex- 
pected to attain a very high speed.—Page’s Weekly. 


“ Paracon.”—Laid down on March 14 last year at the works of Messrs. 
Thornycroft, Woolston, the new ocean-going destroyer Paragon has been 
reported ready for her official trials, which will take place in the Clyde 
Estuary. —United Service Gazette. 


“Unity.’—The Unity, one of the ocean-going destroyers ordered by the 
Admiralty from Messrs. John Thornycroft & Co. (Limited), was launched 
from the firm’s Woolston yard on October 18. Two sister ships belonging 
to the same program were recently launched from the yard, and another 
will follow shortly. The vessels are about 260 feet long and 26 feet 
6 inches wide, and are fitted with Parsons’ turbines and water-tube boilers. 
Pyruing oil fuel, they are to have a speed of 31 knots—United Service 

azette, 


“Utysses.”—Messrs. Swan, Hunter & Wigham Richardson, Limited, 
have just launched from their Wallsend yard, the destroyer Ulysses. 
The ship is a sister to the Sarpedon, launched from the same yard last 
June. These vessels were ordered under the naval program of 1912-13, and 
are similar to the Shark, Sparrowhawk, and Spitfire, constructed by the 
same builders under the naval program of 1911-12. The propelling machin- 
ery of the Ulysses consists of two sets of Parsons’ impulse and reaction tur- 
bines, each driving one propeller on a separate shaft. The engines and 
boilers have been constructed by the Wallsend Slipway and Engineering 
Co., Limited. Oil-burning apparatus is fitted to the boilers, which are of 
the Yarrow small-tube type—Naval and Military Record. 











SS a sae errs or ae 


i 
i 


Seah in, 2SA t  T ra 








1744 PROFESSIONAL NOTES. 


“ SarPepon.”—The British torpedo-boat destroyer Sarpedon, built by 
Messrs. Swan, Hunter & Wigham Richardson, Wallsend, completed a most 
successful series of trials at sea during the first half of October. The 
Admiralty placed the order for the Sarpedon and Ulysses with the firm 
named under the naval program of 1912-13, and it is interesting to note 
that the former is the first of her class to run sea trials. It is expected 
that she will be handed over to the Admiralty long before the contract 
date. This is by no means the first occasion on which Messrs. Swan 
Hunter & Wigham Richardson have turned out the first of the batch of 
destroyers placed each year by the British Government. The second 
vessel, the Ulysses, is now being fitted out at Wallsend, and will be ready 
for her trials shortly. 

The turbines and boilers of the Sarpedon were built by the Wallsend 
Slipway & Engineering Co. The turbines are of the Parsons’ ‘impulse- 
reaction type, driving two propellers. The ahead and astern turbines are 
both enclosed in the same casing. The best economy of steam is procured 
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H. M. Torrepo-Boat Destroyer “ SARPEDON ” AT FULL Power. 


by admitting it through a series of nozzles, so arranged that a given num- 
ber of them can be put into operation according to the speed at which it 
is desired to drive the vessel. The boilers, which are of the Yarrow water- 
tube type, have oil-burning furnaces. An ample supply of steam was 
steadily maintained throughout the trials. These included an eight hours 
run at full speed, a 24 hours run at cruising speed, a trial running astern, 
steering and turning trials, gun trials under service conditions, and testing 
all deck machinery and the torpedo tubes. The propelling machinery of the 
vessel is now being opened out for inspection, after which she will be made 
ready for acceptance by the government.—The Shipbuilder. 


“Treroi.” (oil-carrier), was successfully launched at Pembroke dock- 
yard October 27. The Trefoil is to have internal combustion propelling 
machinery, and is 300 feet long, with a displacerrent of 4000 tons and an 
oil-carrying capacity of 2000 tons. Messrs. Vickers are supplying her en- 
gines, which are of the Diesel type of 1500 horse-power. The 7refoil was 
laid down on January 15, last. 

She is the second of these vessels to be put afloat, the first having been 
launched at Devonport, and named the Carol—Army and Navy Gasette. 





-~_ | +. -—= SS SS 


ae ae ae eee ee ae ee ee ee en ee ee a ee ee a ee ae) ae. 


ee NS ee ea a eer 











1 it 
fer- 
vas 
urs 
rn, 
ing 
the 
ade 


ck- 
ing 

an 
en- 
was 


een 
tte. 








PROFESSIONAL NOTES. 1745 


“k6,’—Submarine E 6, designed by Sir P. Watts, and built at the works 
of Messrs. Vickers, Ltd., has been reported ready for delivery and is 
ordered to be convoyed to Portsmouth. It is stated that the later sub- 
marines of the E class have a surface displacement of 700 tons and a sub- 
merged displacement of 812 tons, their speed on the surface being 16 knots 
per hour, and when submerged ten knots per hour. Their engines are of 
1750 horse-power.—Page’s Engineering Weekly. 


“E 7.”—The launch of the E 7 at Chatham, October 2, and the sale 
of the first three Holland submarines, September 30 at Portsmouth, will 
serve to direct attention to the wonderful development in British under- 
water craft in the comparatively short period of 12 years. It was on 
November 2, 1901, that the first Holland submarine was launched at 
Barrow. The Admiralty had intimated that they were not prepared to ac- 
cept the boat from the Holland Company unless it had been ascertained that 
she could dive. A crew was accordingly sent over from America to carry 
out the first trials, and to instruct a British crew in the handling of the 
boat and her successors. This fact should be borne in mind by those who 
decry the action of the Admiralty in going to the Continent for airships 
and in employing foreign instructors. If the airship service becomes as 
eficient from such a beginning as the submarine branch has done, the 
policy will have been entirely justified, During 1902, five of the Holland 
type were completed, and in the following year came the first of the A 
class, which inaugurated the alphabetical system still adhered to. Alto- 
gether, some 80 boats have passed into service, and an idea of the devel- 
opment made may be gathered from a comparison of certain particulars 
of the Hollands with the E class. The displacement has increased from 
120 tons to 800 tons; the length from 63 feet 4 inches to 176 feet; the 
beam from 11 feet 9 inches to 22% feet; the surface horse-power from 
160 to 1600; and the surface speed from 8 to 15 knots. It is, however, not 
merely in size and power that the submarine has developed. From a 
coastal craft of doubtful utility it has grown into an ocean-going vessel, 
and the defensive ideas associated with it have given place to a recognition 
of its potentialities as a weapon of offence—Army and Navy Gazette. 





“F” Crass.—It is stated that the submarines of the E class are being 
followed by a new type, known as the F class, which will greatly exceed 
them in size and power. These vessels are to be about 200 feet long, and 
on a displacement of 1200 tons will be armed with six torpedo-tubes and 
four 12-pounder guns. Their propelling machinery will be of 5000 horse- 
power, giving a speed of 20 knots on the surface and about 16 when sub- 
merged.—Page’s Engineering Weekly. 


Lake Boats ror Navy.—Formerly all the submarines and their equip- 
ment that were used in the British Navy were built by Vickers, Ltd., 
who supplied boats of the Holland type. However, Sir Philip Watts has 
devised a patent for the British Admiralty, and Chatham dockyard gets 
about two boats a year. Under this same patent Sir W. G. Armstrong, 
Whitworth & Co., Ltd., and Scott’s Shipbuilding & Engineering Co., 


-Ltd., on the Laurenti patent, also build submarines. It is now reported that 


submarine boats of the Lake type are to be built for the British Navy by 
Messrs. Swan, Hunter & Wigham Richardson, Ltd., of Wallsend.— 
Shipping, Illustrated. 
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Composite DESTROYER AND SUBMARINE—Plans and specifications have 
been submitted to the British Admiralty for a composite destroyer and 
submarine, which would mark a new epoch in naval shipbuilding. These 
are the work of a designer in the employ of a well-known firm of govern- 
ment contractors, and so great is that firm’s belief in the general excellence 
of the designs that they are prepared immediately to begin the construc- 
tion of two vessels on the lines proposed on terms which would leave the 
Admiralty free to exercise an option of purchase as soon as the vessels, so 
far as the hulls and machinery are concerned, were completed.—Shipping, 
Illustrated. 


SUCCESSFUL SUBMARINE OPpERATION.—One of the submarines of the 
flotilla which has its base at Dundee recently gave a remarkable demonstra- 
tion of the ease with which these craft can enter defended waters. The 
idea was to test the efficiency of the shore defences of the Firth of Forth, 
where the new naval dockyard is being built. The submarine passed un- 
observed the men-of-war anchored near the Forth Bridge, eluded the 
batteries at Inchkeith, and crept up to Rosyth unobserved. The authorities 
at the new naval station knew nothing of the visit until they were apprised 
of the fact after the submarine had returned to Dundee.—United Service 
Gazette. 


New Batre Practice TArGeTs.—A battle practice target for the use of 
the navy was launched recently from the Leith yard of Hawthorne 
& Co., Limited. The hull of this vessel is 160 feet in length and 13 feet in 
depth, and it is constructed to give the greatest possible resistance to shot. 
It will have a freeboard of only 18 inches and will carry the target proper. 
A second hull is in course of construction by the same makers.— 
Engineering. 


New CONSTRUCTION. 


GROWTH OF THE British Navy.—The First Lord of the British Admiralty 
reporting on the growth of the British Navy, recently stated that the navy 
would increase in the next 18 months as follows: A torpedo-boat destroyer 
once a week for the next nine months, a light cruiser every 30 days for the 
next 12 months, and a super-dreadnought of the latest type every 45 days 
for the next 18 months.—Scientific American. 


Upper Limit ReacHep.—The limit in the growth of battleships seems to 
have been reached, for the present at any rate, and a reaction will be 
witnessed in the new British ships which are being accelerated some six 
months in construction. The Queen Elizabeth class, now building, are 
of 27,500 tons displacement. The new ships are to be of 25,500 tons, the 
shrinkage being chiefly accounted for by a reduction of beam. Their 
specified turbine power is estimated to give them a speed of 27 knots. It 
would seem that the design of the capital ship is settling down into an 
extreme battle-cruiser type. All naval design nowadays is based upon the 
principle that mobility is the essence of sea fighting. —Shipping, Illustrated. 


New Suips Orperep.—The Admiralty, as already announced, have placed 
contracts for practically the whole of the ships’ hulls and propelling 
machinery embraced in the navy program of the current financial year. 
The work has thus been arranged for at an earlier period than has been 
the case for many years, and, undoubtedly, more money will be earned on 
all of the ships than is provided in the estimates. Consequently, supple- 
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mentary estimates are certain to be required for the light cruisers as well 
as the three contract battleships, the construction of which has been ex- 
pedited owing to the postponement of the ships proposed to be built for 
the British fleet at the expense of the Dominion of Canada. 

According to Engineering, the five battleships will be 20 feet shorter, of 
fully 2 feet less beam, and of nearly 2000 tons less displacement than the 
Queen Elizabeth class, now building; but in respect of offensive and de- 
fensive qualities there is little difference. The machinery, however, is of 
less power, and coal will be burnt as well as oil. The vessels will equal in 
speed the battleships laid down prior to the Queen Elizabeth, but will fall 
short of the rate of the five vessels of that class. Of the five new ships, 
two are to be built in the dockyards—one at Portsmouth and the other at 
Devonport—and the machinery for these will be supplied, respectively, by 
the Parsons Marine Steam-Turbine Company and Messrs. Hawthorn, 
Leslie & Co., both Tyne firms. The Tyne is also to have one of the con- 
tract ships, the tender of Palmer’s Shipbuilding and Iron Company having 
been accepted for hull and machinery. Messrs. Vickers will build another 
of the contract battleships, as will also Messrs. William Beardmore & Co. 
(Limited), Dalmuir. 

Eight light armored cruisers were provided for, and it was originally 
intended that three of these should be built at the dockyards and the re- 
maining five by contract, but it is understood that this division of the work 
has been departed from, and that five vessels will be built in the dockyards 
—two at Pembroke, two at Chatham, and one at.Devonport—leaving three 
contract ships, which will be built, one by Messrs, Swan, Hunter & 
Wigham Richardson, with machinery by the Wallsend Slipway and Engi- 
neering Company; one by Messrs. Cammel Laird & Co. (Limited), 
Birkenhead; and one by Messrs. Hawthorn, Leslie & Co., the two last- 
named firms supplying the machinery for their respective ships. The last- 
named firm will also supply machinery for the two Pembroke dockyard 
vessels, while the Parsons Company have received the order for the 
machinery of one of the Chatham ships. Tenders have been invited for 
machinery for the two cruisers which have been added to the portion of the 
work allotted to the dockyards. 

These eight cruisers correspond in almost every detail to eight vessels 
laid down under the program of the preceding year, but there has been 
a slight increase in the dimensions, and the speed will be approximately 
30 knots. Consequently, these vessels will, as Mr. Churchill has pointed 
out, be remarkable, not only for their great gun power and protection, 
but for the high speed to be realized. An interesting feature is that, in 
connection with some of the new ships, gearing will be introduced upon all 
the shafts. This, as experience has shown, gives not only a more compact 
arrangement of turbines and condensers, but otherwise conduces to higher 
efficiency. This applies also to several of the torpedo-boat destroyers to 
be built this year. 

Sixteen torpedo-boat destroyers are provided for in the navy estimates, 
and so far 13 have been ordered. All of these are to be of the twin-screw 
type, and several will be fitted with mechanical gearing between the tur- 
bines and the condensers. In some cases, it is understood, there will be 
four turbines abreast, each pair working geared wheel to drive one shaft; 
but in other cases the turbines for each shaft will be in the same fore and 
aft line. These destroyers are, for the most part, exceptional in size and 
power, as well as in speed; but it is not desirable thus early to give further 
particulars as to designs. Three vessels will be built, respectively, by 
Messrs. John Brown & Co., Limited, of Clydebank, and Messrs. Yarrow & 
Co., Limited, of Scotstoun, two by Messrs. Hawthorn, Leslie & Co., 
Messrs. Thornycroft & Co., and Palmers Company, and one by Messrs. 
Swan, Hunter & Wigham Richardson & Co., Limited, the engines for the 
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latter being by the Wallsend Slipway and Engineering Company. The 
Parsons Company, however, will be associated with several of these ships, 
either in supplying the whole of the machinery, or in many cases the 
gearing. 

It only remains to add that one submarine boat is to be built at Chatham 
dockyard and several by Messrs. Vickers, Limited, of Barrow-in-Furness, 
and Scotts’ Shipbuilding and Engineering Company, Limited, of Greenock, 
Two gunboats which were deferred last year will probably be commenced 
this year by Messrs. Yarrow & Co., Limited, of Scotstoun, while: the only 
remaining vessel of first-class importance—namely, a floating dock—has 
not yet been ordered—Army and Navy Register. 





New System oF NOMENCLATURE FOR Destroyers.—The Admiralty have 
issued the names of 13 of the destroyers of this year’s program, and an- 
nounce at the same time the adoption of a new system of nomenclature. 
The purpose of the method which has now been auopted is to facilitate 
identification of type and the relationship of any one boat in respect to 
speed, armament, date of construction, etc., with others of similar design. 
In accordance with the recommendations of a committee appointed to look 
into the matter, the name of each boat in a class will in future begin with 
the same initial letter, and in regard to the older boats, of which it would 
be inexpedient to change the names, each class will be distinguished by a 
letter, and each boat will conspicuously exhibit the class letter on her fore- 
most funnel. Equally interesting is the decision to revert to the custom, 
which in past times was not uncommon in the British Navy, and which gen- 
erally obtains in foreign fleets, of naming some of the boats after naval 
officers who have specially distinguished themselves in action. In such 
cases, and wherever an explanation of the name is otherwise considered 
necessary, this will be recorded on a brass plate on board the destroyer 
herself. 

The new rules are as follows: 

(a) All destroyers, past, present and future, are to be officially grouped 
in “classes,” styled (A) class, (B) class, etc., each destroyer having her 
class latter painted in large size on her foremost funnel. 

(b) Destroyers now building, and all subsequently built, are to have 
names beginning with the class letter. 

(c) Destroyers already afloat are to retain their present names, since 
the confusion arising from a change of name would outweigh the ad- 
vantages, but they will be classified, beginning with the oldest destroyers 
as (A) class. 

In accordance with these rules, the 15 earliest effective boats, launched 
in 1894-95, will be placed in the (A) class. 

The (B), (C), and (D) classes will include all the remaining boats 
launched before 1903. 

The 20 boats in the (B) class were mainly built by Laird Brothers and 
Palmer’s, and all the nine in the (D) class came from the Thornycroft 
yard. These boats were usually described as “ 30-knotters,” and they carry 
one 12-pounder gun. They form the bulk of the port patrol flotillas, there 
being 36 boats in the (C) class. The (E) class is that hitherto known as 
the River class, as well as two boats purchased to take the places of the 
Tiger and Gala. These boats date in point of launch from 1903 to 1907. 

The (F) class includes all the Tribals, which were the first oil-fired 
boats. 

After this the classes are divided according to programs. Those of 
1908-1909, usually called the Beagles, form the (G) class. 

Those of 1909-10, the Acorns, form the (H) class. 

Those of 1910-11, the Acherons, form the (1) class. 

Those of 1911-12, the Acastas, form the (K) class. 
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The boats of the 1912-13 program, which are under construction, be- 
come the (L) class, and will be renamed in the following manner: 


Present Name. Future Name. Present Name. Future Name. 
Florizel Laforeyt Daring Lance* 
Ivanhoe Lawford? Dragon Lookout* 
Talisman Louist Redgauntlet Laurel 
Waverley Lydiard} Rosalind Liberty 
Orlando Loyal* Haughty Lark 
Viola Legion* Havock Linnet 
Rob Roy Leonidas Hereward Laverock 
Rocket Lucifer Hotspur Landrail 
Sarpedon Laertes* Picton Llewellyn 
Ulysses Lysander* Portia Lennox 


The destroyers of the 1913-14 program, forming the (M) class, which 
are now given names, are: 


Names. Builders. Names. Builders. 
Miranda ) Milnet titiad 
Minos } Yarrow Moorsomf ¢J. Brown 
Manly Morris} 

Meteor =| Thornycroft Murrayt \ 
Mastiff ornycro Myngst Palmer 
ona dt J Hawthorn, Leslie Matchless* Swan, Hunter 


Note.—In the above lists the names marked with an asterisk are new to 
the navy list, and those marked with a dagger are also new and are those 
of distinguished naval officers—United Service Gazette. 


PERSONNEL, 


Orrice oF INSPECTOR OF TARGET Practice AsoLisHep.—Official con- 
firmation is given of the statement that the Admiralty had decided on the 
abolition of the office of Inspector of Target Practice. Rear Admiral 
Montague E. Browning, on vacating the appointment to hoist his flag as 
Rear Admiral in the Third Battle Squadron, will have no successor. The 
Lords of the Admiralty intimate that they have decided on this step as 
the stage has now been reached when the more effective internal gunnery 
reorganization of the various units of the fleet has removed the necessity 
for a separate inspectorial department. A new section of the department 
of the Director of Naval Ordnance will be formed, whose duties will be to 
compile the annual firing publications, draw up rules for practices, prepare 
practice plans, and assist the fleet in recording and analyzing practices if 
found necessary. Officers from this section will also witness certain of 
the gunnery and torpedo practices of the fleets, but reports such as have 
hitherto been rendered by the Inspector of Target Practice will be dis- 
continued. When these arrangements come into force the work of analyz- 
ing the various gunnery and torpedo practices, including the provision of 
officers and men required, will be carried out by the fleet. In certain cases, 
particularly the battle practice of the home fleets, an endeavor will be 
made to lend officers belonging to the new section, and certain other officers 
and special ratings, to assist in such work, should the flag officer con- 
cerned concur and no delay be entailed—United Service Gazette. 


REPAIR. 
Froatinc Factory.—The British Admiralty has issued to a_ limited 
number of shipbuilding firms specifications of a vessel which will be the 
first of its kind ever constructed. They propose to station at the new 
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naval base at Cromarty (Scotland) a large floating structure which will 
be a self-contained factory, capable of carrying out almost any kind of 
repairs to war vessels that can be done without dry docking and of co- 
operating with the floating dock that will be stationed there ultimately in 
the most extensive repairs and overhauls. This vessel will be 450 feet in 
length and 90 feet in breadth, and it will be square at each end. The 
depth is not specified, as it will depend to a great extent on the nature of 
the designs submitted by the different firms. 

The hull proper (underbody) will consist of a large number of water- 
tight compartments for coal bunkers, boiler house, turbine power station 
in which the currents for operating the plant on board will be generated, 
fresh water and other stores, and distilling plant. Above this will be the 
factory, inclosed in a superstructure 420 feet long and 8o feet broad, leav- 
ing a clear deck space at the sides of 5 feet and at the ends of 15 feet, 
Inside this superstructure there will be arranged a foundry, a machine 
shop, an electrical shop, a boiler shop, a smithy, a joiner’s shop, a pattern 
shop, and various other departments, all of which will be worked by 
current from the turbine station below. Above the factory there will be 
housing accommodation for 136 officers and men, in cabins and saloons 
suitable for permanent habitation. 

While the Admiralty has specified their requirements generally, builders 
are asked to work out detailed designs in their own way, so that the con- 
tract will be allocated with reference to suitability of design as well as to 
price. The vessel will have no propelling power of its own and so will be 
moved about, when necessary, by tugs. It is stipulated that delivery must 
be given before the naval maneuvers of next year, say, in June, 1914.— 
Army and Navy Register. 


New F.ioatinc Docx.—Some two years ago the British Admiralty de- 
cided upon the provision of two 32,000-ton floating docks for the accom- 
modation of their dreadnought and _ super-dreadnought battleships. 
Orders for these two docks, one to be attached to the Chatham dockyard 
and located at Saltpan Reach, in the River Medway, near Port Victoria, 
Sheerness, was ordered from Messrs. Swan, Hunter & Wigham Richard- 
son (Limited) of Wallsend-on-Tyne; and the other, to be stationed at 
Portsmouth, was ordered from Messrs. Cammel Laird & Co. (Limited) 
of Birkenhead. The Medway dock has been the first to be delivered, and 
this is illustrated in the accompanying engraving. ““e dock, like that for 
Portsmouth, has been built from the designs of Messrs. Clark & Standfield, 
of Westminster, and it is of the “box” type, with two side walls, that is 
to say, on each side of the pontoon proper and running almost the full 
length of it there is erected a side wall. Not only are these side walls 
permanently attached to the pontoon, but the dock cannot be taken apart 
in any other way. This broadly constitutes the difference between the 
“box” dock and docks of the “self-docking” type. The latter are built 
in detachable sections, so that one or more portions of the dock can raise 
the remainder for purposes of cleaning, painting, and repairing. The 
dock illustrated is 680 feet in length over platforms, 640 feet 34 inch in 
length over the pontoons and 144 feet 34 inch in width. The clear width 
between the rubbing timbers on the top deck is 113 feet. The side walls 
are 65 feet 654 inches in height on the outside of the dock and 46 feet 578 
inches above the pontoon. In length, they are 520 feet 34 inch along the 
pontoon deck and 440 feet %4 inch along the top. The total area occupied 
by the dock is no less than 2% acres. 

The bottom pontoon is divided both longitudinally and transversely by 
a number of watertight bulkheads and the two side walls each have a 
watertight deck running along their whole length. These bulkheads and 
decks divide the pontoon into about 80 watertight compartments. These 
are grouped into sections, each of which has its own set of valves, so that 
it can be flooded or emptied independently. The pumping machinery com- 
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un 


prises eight sets of compound diagonal type steam engines with eight sets 
of 16-inch vertical standard centrifugal pumps, working at 275 revolutions 
per minute. 

The dock left the Tyne in charge of the Dutch tugs Roodezee and 
Zwartesee, belonging to Messrs. L. Smit & Co., of Rotterdam, and on the 


View FROM Top oF STARBOARD WALL, SHOWING THE THREE LINES OF 
Kee. BLocks. 


journey to the Medway the towing gear was thus composed: On the one 
part of the tug two heavy chain bridles were attached and onto this were 
spliced 44-inch circumference specially flexible steel wires of a length 
of about 4o feet each. These wires were connected to extra superior 
manilla ropes, 18-inch circumference of 120 fathoms length. On the other 
end of the ropes there were again 44-inch steel wires secured to the tow- 
ing bits of the tugs—Scientific American. 
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MISCELLANEOUS. 


Smart Nava Repair Work.—A very smart piece of work was recently 
performed by the officers and employees of Chatham dockyard, which 
bodes well for the rapid repair of warships who come limping into the 
Medway after that battle in the North Sea which so many prophets assure 
us must take place at no distant date. The battleship Exmouth, at the 
beginning of this year’s maneuvers, first got ablaze near her after maga- 
zines, and then, while proceeding from the Nore to Chatham to clear her 
magazines, went ashore at the mouth of the Medway. She was, however, 
smartly got off the ground by tugs and taken to the upper yard on the river, 
where she was docked and her bottom examined to see if grounding had 
caused any injuries. Meantime her after magazines, which had been 
flooded to prevent an explosion, were emptied of water and cleared of the 
damaged cordite, while all the electric switchboards and cables, wires, 
and motors and instruments which had been injured by fire were re- 
moved from the ship. Then the magazines were restocked with new 
cordite, new motors and switchboards were placed on board, and cables 
and electric wires were temporarily repaired and made serviceable. The 
ship was then coaled and sent back to rejoin the fleet about three days after 
she left the Nore for repairs. This performance is a highly creditable 
one, and reflects the efficiency of our much-abused dockyards; if damaged 
ships are repaired and sent back to the fighting line as quickly when a 
naval war is on hand our admirals will have much to be thankful for. 
—United Service Gazette. 


Masts oF BattLesHips.—The vibration caused by the discharge of a 
broadside or the simultaneous discharge of the whole of our latest battle- 
ship’s ten 13.5 guns, has proved to be so great in the Centurion class as 
to necessitate the modification of their mast fittings. During her refit, 
after the collision with a merchant ship in the channel, the foremast of 
the Centurion has been converted to a tripod, with the supporting struts 
sloping backwards and outwards. The blast from these heavy guns has 
also proved very destructive to the ship’s fittings in the vicinity of their 
muzzles, but this has not proved so difficult to surmount as the vibration 
which is set up with a simultaneous discharge of her powerful armament. 
Aloft in the Centurion the control arrangements for long range firing have 
also been modified by placing a round top, or platform, in such a position 
that the topmast has to be stepped abaft the tripod mast. There is also 
a new fore and aft bridge connecting the fore and after part of the ship 
and to facilitate communication with the searchlight platforms, etc. There 
appears to be a variety of ideas respecting the sort of mast most suitable 
for the British dreadnought type of battleship, as the masts have varied in 
almost every group of super-dreadnought. The Americans introduced the 
web-mast, which appears to secure the greatest immunity from shell fire, 
and they have stuck to this description of mast in their later types. It 
ought to be possible for us to imitate if we cannot originate. Their 
primary armaments are as heavy as our own.—United Service Gasette. 


GENERAL STOREKEEPER SysTEM.—The special committee, under the 
presidency of Rear Admiral E. E. Bradford, that has been appointed to 
consider the system of storage on board his Majesty’s ships met at Ports- 
mouth. One duty of the committee is to consider the feasibility of placing 
all the stores on a warship under the responsibility of one storekeeper.— 
Army and Navy Gazette. 


Oxp BattLesuip For Tarcet.—The use of H. B. M. S. Empress of India 
as a target by the British Navy emphasizes in the minds of the naval 
authorities the importance of setting aside one of our own old battleships 
for experimental firing. Excellent results were obtained from the experi- 
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ments with the San Marcos. But the armor plate on the San Marcos does 
not compare with that on a modern battleship. It does not approach the 
Empress of India’s strength, and before long there will be a demand that 
the American gunners have opportunity to prove the penetrating force of 
our guns against as strong a target as that which is used in the British 
Navy. The Empress of India is a contemporary of our /ndiana class. 
She carries 18-inch compound armor, while that of the Jndiana is 17. 
number of important problems, it is believed, could be solved by the use 
of one of the old battleships as a target, and it is thought that at a not 
far distant time the Secretary will select one of the old battleships to be 
so used.—Army and Navy Journal. 


Om Fue.—In regard to oil fuel, Page’s Weekly says: 

“The number of torpedo craft recently ordered for the navy, in which 
oil is exclusively used are: 1905-6, 1 Swift, 5 Tribal, 12 Coastal; 1906-7, 2 
Tribal, 12 Coastal; 1907-8, 5 Tribal, 12 Coastal; 1908-9, 16 Beagle (coal 
burning) ; 1909-10, 20 Acorn; 1910-11, 20 Acheron; 1911-12, 20 Acasta; 
1912-13, 20 Rob Roy. To fill completely the oil fuel bunkers of all the 
above vessels once requires at least 18,000 tons of oil, a quantity which will 
barely suffice for twelve hours’ steaming at full power.” 

And the Marine Journal states that: 

“While the British Admiralty maintains strict secrecy as to how many 
of the nine battleships, four battle-cruisers, 17 cruisers and 44 destroyers 
it is now building, are to be oil burners, it is stated that negotiations are 
under way between the British Government and the Mexican Eagle Oil 
Company for a permanent supply of fuel oil from that country. British 
naval authorities have been for some time troubled by the probability of 
an inadequate oil supply in time of war, but they seem to have found a 
solution of this problem in Mexico.” 


GREECE. 


BatrLesuips.—The Greek Government, it is stated, proposes, after the 
conclusion of a loan of £30,000,000, to place orders with German yards for 
two battleships.—Ship ping, Illustrated. 


BritisH OFFICERS TO REORGANIZE NAvy.—The mission under the direction 
of Rear Admiral Mark Kerr, which leaves next week for Athens to under- 
take the organization of the new Greek Navy, seems to be on an entirely 
different footing to that of Admiral Tufnell which came home in the 
spring. In the first place, it has three times as many members, for ac- 
cording to the list given in the Times there are 19 naval officers and 
civilian officials attached to it, as compared with six in the mission which 
went out in April, 1911. Secondly, the status and powers of the members 
of the new mission appear to be higher and greater than those of the old. 
Instead of acting only in an advisory capacity, it is stated that the officers 
under Rear Admiral Kerr will take superior rank in the Greek Navy, will 
wear Greek naval uniform, and will exercise executive authority. The 
last-named is an advantage which should count for much. The responsi- 
bilities of an advisory commission end with the tendering of advice, which, 
however valuable, is useless if it is not taken and acted upon in the right 
way. Thirdly, these officers are on the Active List of the British Navy 
and not retired as were those of Admiral Tufnell’s Mission. The list of 
the members of the new mission is striking in its comprehensiveness, for 
nearly every branch of naval activity is represented. The attainments of 
the admiral himself are well known. His chief of staff, Commander 
R. G. H. Henderson, is a gunnery specialist of repute, as are Commander 
A. L. Strange and Lieut. S. Meyrick. The torpedo branch is represented 
by Commander R. C. Hamilton; Commanders H. Cardale and G. P. Leith 
have had experience in command of destroyers (a type of craft especially 
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suited to Greek needs) ; Commander G. A. Wells has been 1st lieutenant 
of big ships and also connected with the training service; Lieutenant H, D. 
Gill is a submarine officer; Lieutenant C. P. Vizey, R. N. R., a flying 
officer; and the engineering branch supplies three members in the persons 
of Engineer Captain J. H. Watson, Engineer Commander S. M. G. Bryer, 
and Engineer Lieutenant G. W. Cannan. Messrs. F. Moon and G. Prince, 
gunners, are navigation and torpedo specialists respectively, while As- 
sistant Paymaster A. C. Winter is apparently to be the secretary of the 
mission. In addition to these officers of the navy, the mission also includes 
Colonel Sir Edward Raban, the late Director of Works at the Admiralty; 
Mr. C. W. Kerridge, from the office of the Director of Naval Construc- 
tion; and Mr. W. B. Stantan, of the Naval Store Department. Given 
the sympathetic support and co-operation of the authorities in Athens 
and the personnel of the Greek Navy afloat, Admiral Kerr’s Mission 
should bring about a great advance in the organization and efficiency. of the 
Greek fleet—The Army and Navy Gazette. 


ITALY. 
VESSELS BUILDING. 
o. 
&a ro . 
Name Se 2 Armament Builders Remarks 
2 Aa 
a | 
vey ae Se | SEEELE S SEE RE LES SNE SF! 
Battleships 
Cavour........ 22,000\22| 13 12-in., 18 4.7-in.| Spezia Launched Aug. 10, 1911 
Giulio Cesare. . 22,000'22! same Ansaldo-Armstrong Undergoing trials 
— da 22,000/22| same Genoa (Odero) Launched Oct. 14, 1911 
inci 
Andrea Doria. 22,400.23) 13 12-in., 166-in. Spezia Launched March 30, 1913 
ESP 22,400'23 same | Castellamare 7 April 24, 1913 
Dandolo....... 28,000.25! 8 15-in., 166-in. | Ansaldo 
Morosini...... 28 ,000 25) same Odero } 
Guiseppe Maz- |28,000\25) 8 15-in., 20 6.in. Spezia To be laid down in 1913 
zini | 
Goffredo Ma- 28,00025) same Castellamare same 
meli 


New Vesse_s.—The information given out under this heading in the 
last Procerpincs of the Naval Institute has since been contradicted. 


Diese, ENGINE Driven BatrLesHir.—The Italian Admiralty is consider- 
ing a project for a battleship in which the center screw is driven by six 
Diesel motors of 12,000 aggregate horsepower.—Shipping, Illustrated. 


The Marina Mercantile Italiana, the authoritative journal of the Italian 
Shipowners’ Confederation gives trial particulars of three destroyers: 


Indomito. Intrepido. Irrequieto. 
Av. full speec................ 35.068 35.64 35.79 
Eff. H. P. developed......... 17,080 17,730 17,640 
Max. speed obtained.......... 35.630 35.74 36.039 
Turbine revolutions .......... 690 692 608 


Greater ITALIAN Navy Projecrep—The Nationalist press has hailed 
with delight the appointment of Admiral Millo, “the hero of the Dar- 
danelles,” to the portfolio of Marine as a sure sign that the pace of con- 
struction of the new Italian dreadnoughts will be accelerated. From 
private utterances made before he accepted the Cabinet position it is known 
that the new minister will work for the construction of a formidable fleet 
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of dreadnoughts for the Mediterranean, which shall excel in tonnage and 
armament the squadrons there of any three powers. 

Il Giornale d’Italia, a paper known to be in the confidence of Admiral 
Millo, talks of six or more of these vessels in commission, and if there 
be one branch of public expenditure upon which the Italians are willing 
to be lavish that branch is the navy. 

With a powerful fleet of dreadnoughts, with Bomba and Tobruk in 
Cyrnaican waters, and with Spampalia or Patmos as a naval station in 
the Levant, Italy will rise to the level of her war footing during the late 
Italo-Turkish hostilities. She will further strengthen. her position by 
assigning to southern Albania and the Epirote coast as far south as Cape 
Stylos, opposite the town of Corfu, three armored cruisers. 

Simultaneously, it is reported that an Italian vice consulate, schools, 
and a branch of the Banco di Roma are being founded at Adalia, on the 
coast of Asia Minor, opposite the west end of Cyprus, and a subsidized 
line of Italian steamers will call there once a week.—Public Ledger. 


Tarcet Pracrice.—About 50 units, between great and small, of the 
Italian fleet have been engaged in target and torpedo practice in the 
Golfo degli Aranci in Sardinia.—Engineer. 


SAFETY TURRET FOR SUBMARINES.—We read in the Moniteur de la Flotte 
that trials have recently been carried out at Spezia with'a safety turret for 
submarines, designed by Mr. Virginio Cavallini, of the Italian Navy. 
This turret forms a hermetically sealed chamber, in which the whole crew 
of a submarine can find a refuge, and in case of an accident to the sub- 
marine it can be detached from the submarine and rise to the surface. 
In the course of trials which were carried out this turret was immersed, 
and upon a telephonic message it returned to the surface in the space of 
three seconds with the men it contained.—Engineering. 


Acciwpent.—The regrettable accident which happened on board the Italian 
battleship Regina Margherita is one which, in these days, is not of frequent 
occurrence. The vessel had to disembark some soldiers at Scarpanto, the 
first of the A=gean Islands occupied by Italy, and soundings had been 
taken before bringing up. The depths announced, of 27 and 30 fathoms, 
corresponded with those on the chart, and the order was given to let go. 
It appears, however, that in the meanwhile the ship had slightly moved to a 
place where the bottom suddenly sunk into a hole unmarked before, but 
subsequently found to be 41 fathoms deep. The anchor chain ran out, and, 
taking charge, snapped, with the result that Captain Proli, the second in 
command, was killed on the spot, while a lieutenant and four of the crew 
were more or less seriously wounded.—Engineer. 


The Engineer states that it has been informed on unimpeachable au- 
thority that the alleged unseaworthiness of the two Italian scouts Marsala 
and Nino Bixio is untrue. 


New SupMARINES.—Four types of submarine craft are building or 
completing for the Italian Navy. The Zoea, which was launched on March 
2, 1913, is one of a class of eight boats ordered from the F. I. A. T.-San 
Giorgio Co. of Spezia, which firm is supplying a design for British sub- 
marines. These eight boats are of 295 tons submerged displacement, have 
engines of 600 horse-power, a speed of 14% knots on the surface and 8% 
knots when submerged, and carry two torpedo tubes. Another and more 
powerful type is represented by the Pullino and Ferraris, of 394 tons dis- 
placement, and having heavy oil engines of 1200 horse-power. These 
vessels have recently been completed by the F. I. A. T.-San Giorgio Co. at 
Spezia. A third class is being built at Venice, and is represented by the 
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Nautilus and Nereide, which have a surface displacement of 221 tons, and 
engines of 600 horse-power. Lastly, there is the Atropo, which was 
launched on March 22, 1912, from the Germania yard, Kiel. This boat 
has a displacement of 320 tons when submerged and 240 tons on the sur- 
face. She has two Diesel engines of 350 horse-power each for surface 
propulsion, giving her a speed of 12% knots, her radius of action on the 
surface being 1300 miles. When submerged, she is driven by two electric 
motors of a combined horse-power of 400, with which she has a radius of 
action of 40 miles—Royal United Service Institution. 





JAPAN. 
VESSELS BUILDING. 
on es 7 Toes peat ‘ ares 
o | 
Se || | | 
Name ee 3 | Armament Builders Remarks 
n | | 
IQ |} 
Jeb Rares: bot ie ai aes 
| 
Battleships } | 
WOM ckecu canta 30,000\22.5| 10 14-in., 16 6-in. Kure Laid down March 11, 1912 
F'us0.ad....... 30,000)22.5 snes Kawasaki Le oe 
Fuso 3d........ 30, 000)22.5) ites Mitsubishi same 
Fuso qth....... 30,000\22.5| Yokosuka same 
Battle-Cruisers 
RGRGO, o<0ccses 27, 500|27 8 14-in., 166-in., Vickers Commissioned 
St. t. 
OE aes \27,500\27 same Yokosuka | Launched Nov. 21, 1912 
Haruna........| 27,500\27 | same Nagasaki | Keellaid Mar. 16, 1912 
Kirishima..... 27,500|27 | same Kobe Ft : ROE, 29, ee 


New Super-DreapNouGHtT.—It is stated on very good authority that the 
Japanese Government have ordered, or are about to order, a large super- 
dreadnought from Messrs. Vickers, Ltd., Barrow. The Vickers firm have 
recently completed the battle-cruiser Kongo, now on her way to the Far 
East.—Shipping, Illustrated. 


New BattLesHips Orperep.—The orders for the three new battleships 
voted in the Budget 1913-14 have now been placed. One of them is to 
be built at the government shipyard at Iokosuka and the two others at 
the private shipyards at Mitsu Bishi and Kawasaki, so that at the present 
time there are seven large battleships in course of construction at the home 
shipyards, which are all to be ready for service by the end of 1917. A 
number of destroyers and submarines are also included in the Budget 
referred to, as they are considered of special value for coastal service.— 
The Marine Engineering and Naval Architect. 


NavaL ArTILLERY.—It seems to be corroborated that 28 14-inch pieces 
have been ordered of Vickers for the battle-cruisers of the Kongo class. 
The other pieces are being manufactured in Japan at the Muroran gun 
factory, which is equipped for building 15-inch and 16-inch guns, though 
guns of such large caliber have not yet been built there. The management 
of the shops, expecting to be able to get along without the assistance of the 
English experts, had retained only a small number of them, following 
therein the practice which had obtained in Japan for a long time—that is, 
of dispensing, as far as possible, with the help of foreigners. But in the 
face of the disturbing number of articles rejected on account of bad 
workmanship (more than half, it is said), it has just been decided to have 
engineers and foremen again come from England in such number as to 
raise the European personnel to 40. 
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The three new battleships which have just been ordered will probably 
carry 15-inch guns. There is also talk of making a 14.5-inch caliber — 
Revue Maritime. 


DecLINE OF DestTROYER Bur_pinc.—The absence of any new destroyers 
from Japanese naval construction programs has been a source of much 
comment. With the completion of the Tachibana and Sakura in 1912, 
there were no vessels of this type left in hand, and none have since been 
begun as far as is generally known. Compared to the activity in destroyer 
building before the war with Russia—11 boats being launched in 1905 
and 18 in 1906—this cessation is the more notable. The Japanese have 
tried two designs of destroyers since the 375-ton type which they were 
building at the time of the war. One type is represented by the Umikaze 
and Yamakaze, of 1150 tons, 35 knots, and two 4.7-inch and five 12-pounder 
guns; another by the Tachibana and Sakura, of 600 tons, 33 knots, and 
one 4.7-inch and four 12-pounder guns. In each case the high speed is 
significant, and also the mounting of the 4.7-inch guns. It will be interest- 
ing to observe if the Japanese take up destroyer building again after ex- 
perience with these vessels.—Journal of the Royal United Service In- 
stitution. 

NORWAY. 


The Norwegian Chamber has declined to find the money for a mine ship 
and a seaplane.—The Engineer. 


PORTUGAL. 


The Portuguese Republic’s naval program, which contemplated, among 
other things, three 22,000-ton battleships, has now shrunk to diminutive 
proportions, and is still in abeyance. Like other nations, Portugal has 
apparently found it easier to frame programs than to pay for them, but 
why three such battleships should have been contemplated is indeed hard 
to imagine. The money value of one would have been better spent in 
destroyers in her case.—The Engineer. 


RUSSIA. 
VESSELS BUILDING. 











| 
SE | ¢ 
Name Se Q| Armament Builders Remarks 
5 wm 
Battleships | | | 
Sevastopol ..../23,30023 12 12-in., 16 4.7-in. | Baltic Works | Launched aed 29, IQII 
Petropavlovsk.|23, 300.23 same - “ee nie Sept. 9, ro1r 
Poltava........|23, 30023 same New Admiralty “A July 10, ror 
Gangut ....... [23,300.23 same ay - “ Oct. 7, 1911 
Emperor Alex-|21,000.21) 12 12-in., 20 4.7-in. | Nikolaieff f July 24, 1912 
ander IIT ~ | 
Em ress Marie|21,000 21! same | Ivan Bunge Co. Laid down Oct. 10, ror1 
Catherine II.. .|21, 000 21/ same % ‘i ” ‘eabg g 2" eat ae 
} | | 
Battle Cruisers 
Ismailia....... 28,00027} 9 14-in., 20 4.7-in.| Galerni Magn “« Dec. 20, 1912 
Kinburn....... 28,000 27) same | Baltic Works same 
Borodino...... 28,000.27 same Galerni same 
Navarino...... 28, 000,27 same | Baltic Works same 





Destroyers.—The nine 1100-ton destroyers, which are being built for 
the Russian Black Sea fleet at Nicolaiev and elsewhere, are to be known 
as the Bespokoiny, Bystry, Dersky, Gnieuny, Gromky, Pospieschny, Pylky, 
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Prontsitelny, and Stashastlivy, They are to carry the remarkable torpedo 
armament of five twin 18-inch torpedo tubes, and are to steam 34 knots, 
One is apt to wonder how their crew of 93 officers and men are going to 
be able to keep ten torpedoes in proper running order and adjustment; 
four reliable torpedoes would probably effect considerably more damage 
in action—The Engineer. 


Nava EstimMates.—The Russian naval estimates were presented in the 
Duma on October 6. The ordinary expenditure is estimated at £25,039,754, 
an increase of £2,222,512 as compared with last year. Half of this in- 
crease is to be spent on the ships now under construction for the Black 
Sea fleet—Engineering. 


Tue “ Novrx.”—The world’s fastest seagoing vessel has recently per- 
formed its trial runs. According to German press notices, the Russian 
torpedo-destroyer Novik, built in shipyards of Messrs. Vulcan-Werke, 
in connection with the official trial on the measured mile, with her trial 
load, has reached a mean speed of 37 knots, the maximum speed being 
37.3 knots per hour. Some days afterward, the vessel underwent the 
continuous six hours’ trial provided by contract. The speed prescribed for 
the trial, viz., 36 knots, was not only reached, but exceeded considerably, 
a mean speed of 36.2 knots, throughout the six hours, and a mean speed of 
36.8 knots during the last three hours being obtained. The engines and 
boilers, in spite of these high speeds, never were pushed to the limits of 
their capacity, and no smoke issued from the funnels of the boilers, which 
were fired exclusively with liquid fuel. 

The Novik is a turbine-propelled vessel. The following gives some of 
her main data: 


Length between perpendiculars..............326.9 ft. 
Manitewl breadth itods ov acl owls cua awit: 31.4 ft. 
Ppinmiacementsas. discs bea . ba covdiws oe BO! tons 
PEEP AAeSeey.. ude, ae ie WS c+ cea ae 
Engine output ...............36,500 eff. horse-power 
Caeerern aoree)..... A525 SE... 2... .... 90 knots 
Ne ee aie ele wale cs <% wk 140 men 


The Novik mounts four 4-inch rapid fire guns and four torpedo-tube 
sets. She is the only vessel of her class; but Russia is building eight 
destroyers of 1050 tons and 34 knots speed.—The Scientific American. 


SPAIN. 

Tue New Batriesuips.—The first of the new Spanish battleships, the 
Espaia, recently concluded her official steam trials, on which a speed of 
20 knots was realized during the six hours test, or half a nautical mile over 
the designed rate; the second battleship, the Alfonso XJII, was launched 
on May 7, and the third ship the Jaime J, is now nearing the launching 
stage, and will be floated in the early part of next year. As these vessels 
have all been built at the reconstructed Ferrol Arsenal, the work done 
since the placing of the order three years ago with the Sociedad Espaiiola 
de Construccion Naval is highly creditable, particularly as the company 
have been, and are still, responsible for this work, not only at Ferrol, but 
for the building simultaneously of a large fleet of lighter craft at the 
Cartagena works. The Sociedad Espafiola de Construccion Naval includes 
most of the industrialists in Spain—the leading steelmakers, owners of iron 
and coal mines, directors of the most important railway companies, and 
most of the important banks, etc—Engineering. 
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SWEDEN. 


LEssoN OF THE MANEvuveRS.—The result of the Swedish naval maneuvers 
on the west coast. last week has been to give renewed impetus to an agita- 
tion in favor of increased naval armaments. The Blue fleet was set the 
task of repelling a Red fleet, which was supposed to possess two or three 
times the fighting power of the defending fleet. The defenders were able 
to prevent the landing of troops from transports convoyed by the superior 
Red fleet, but were subsequently almost annihilated in a battle out at sea. 
A naval station on the west coast, near Gothenburg, is demanded in the 
interest of Swedish neutrality—The Naval and Military Record. 


Tue “ Sverice.”—The armor for the new Swedish ironclad Sverige, of 
7100 tons displacement, now in course of construction at the dockyard at 
Stockholm, will be made at the Carnegie Steel Company’s iron works in 
Pittsburg. The thickest plates will be 8 inches. A Swedish naval architect 
has been sent to inspect the manufacture. Messrs. Kermode’s, Limited, 
Liverpool, have received the official order to fit their liquid-fuel appliances 
on the battleship. The vessel will be fitted to burn liquid fuel in addition 
to coal, the oil fuel being used upon the well-known Kermode patent pres- 
sure-jet liquid-fuel system.—Engineering. 


TURKEY. 

“RESHADIEH.”—The Turkish battleship launched September 3 at Barrow 
by Vickers, Ltd., has been named the Reshadich. Her armament exceeds in 
power that of any vessel so far launched, while in armor protection and 
other qualities she equals any of the vessels of the latest design. The 
vessel has a length of 525 feet, and a beam of g1 feet, and on a draft 
under normal conditions of 28 feet she displaces 23,000 tons. The main 
armor extends from well below the water-line to the upper deck, the lower 
part being 12 inches and the upper strakes 9 inches and 8 inches thick, 
respectively. This broadside armor forms, with the screen bulkheads for- 
ward and aft, a central citadel over which the topmost deck is thickened 
to form a protective deck. A complete protective deck is also worked at 
the level of the water-line all fore and aft. Heavy longitudinal bulk- 
heads are fitted on each side of the ship below the load-water line, en- 
closing the spaces occupied by the propelling machinery, boilers, magazines, 
and shell-rooms. Additional protection is provided to the shell-rooms and 
magazines by heavy protective flats being worked under them. The arma- 
ment consists of ten 13.5-inch guns, which are mounted in pairs in five 
barbettes. Two barbettes are situated forward, two aft, and one amidships, 
all on the middle line of the ship. As secondary armament, sixteen 6-inch 
50-caliber guns have been fitted in casemates, on the upper deck. Smaller 
guns are also fitted for the use of the steam and other boats, landing parties, 
etc. Underwater torpedo-rooms, forward and aft have been arranged with 
submerged tubes, capable of firing 21-inch torpedoes. A platform for con- 
trolling the gun-fire is situated at the top of the steel tripod mast, and this is 
connected electrically with the transmitting station on the lower deck. The 
propelling machinery, which is in an advanced stage of construction, in- 
cludes steam turbines of the latest Parsons’ type, operating four shafts ac- 
cording to the arrangement now almost universally adopted in vessels of 
this class. Steam is generated in B. & W. water tube boilers manufactured 
at the Vickers’ works. The designed power is 31,000 shaft horse-power, 
which it is expected will give the ship a speed of 21 knots. There is a wire- 
less-telegraphy apparatus both for long and short distance communication. 
The complement of the ship will total about 900 officers and men.— 
Shipping, Illustrated. 
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UNITED STATES. 
VESSELS BUILDING. 




















5 
ve | 
E | 
_ 
3 | Name 4 si Armament Where Building | Launched 
g - 13 
Z ala 
Battleships | | 
34 | New York........ 27,000 | 21 10 14-in., 21 s-in., | N. Y. Navy Yard | Oct. 30, ’12 
| 4t.t. | 
NT dca osteo 27,000 | 21 same Newport News May 18, ’12 
: 
Laid Down 
Bh | RCV ROR s avs ccusden 27,500 | 20.5 same Reiner Oct. 26, ’12 
37 | Oklahoma........ 27,500 | 20.5 same — | Camden Nov. 4,’12 
38 | Pennsylvania ....| 31,400 | 21 12 14-1N., 22 5-in., Newport News May —, ’12 
4t.t. 
39 Sant 31,400 | 21 same N. Y. Navy Yard 


“ PENNSYLVANIA.”—The Newport News Shipbuilding and Dry Dock 
Company laid the first keel plates of the dreadnought Pennsylvania on 
October 27. 


“ Nevapa,”—The battleship Nevada, building at Quincy, Mass., will not 
be ready for launching until about March, 1914. 


“ Texas.”—The battleship Texas completed her standardization trials 
on Monday, October 27. Her fastest run over the measured mile course 
was made at the rate of 22.28 knots, and the average of the five runs over 
the Rockland measured mile was 21.128, while the propeller revolutions 
averaged 125.48 per minute, or 123 R. P. M. for 21 knots. The maximum 
horse-powcr developed was 28,100 and the vessel’s displacement during the 
runs was 27,500 tons. 


Trrats oF Destroyers.—The following destroyers have held trials 
recently as follows: 


. Average over Average for 4 
Name. Highest speed. measured mile. hour run, 
I ia ete oaths ahve meen 31.547 knots. 30.52 knots. 
Duncan......... 30.1 knots SOME . 'y tence bh c.clk oe 
Sa Yaa (unofficial.) 
Raa leita”. 5 gia % 


The Cummings was placed in commission at the navy yard, Boston, 
September 109, 1913. 

The Duncan, was turned over to the Navy Department nearly a month 
ahead of the date set in the contract for her delivery —The Marine. 


New Destrovers.—Contracts for the construction of six torpedo boat 
destroyers (Nos. 57-62) were awarded September 16 as follows: One 
vessel to Bath Iron Works, at $884,000; one vessel to the Fore River Ship- 
building Co., at $861,000; two vessels to the New York Shipbuilding Co., 
at $825,000 each, and two vessels to the William Cramp Co., at $881,000 
each. These contracts are conditioned upon the acceptance by the com- 
panies of minor modifications of guaranteed oil consumption, the modifica- 
tion being designed to insure great radius of action. The destroyers will 
be the largest of their class yet designed. They will have higher speed 
and greater offensive power than the present type. Some changes also will 
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—. STATUS OF VESSELS BUILDING NOVEMBER 1, 1913 
| p 
: . r x rer er cent 
aca No.) Name Where Building | completed 
| Battleships | 
34 b New York............000: | New Yorke Navy Yard . 23... .s cies. tsi eum 92.0 
95. | TEXAS o-eeee see ee eee eeeees | Heupoct News Shipbuilding RACE ree ee | 96.0 
: Te ere | Fore River Shipbuilding Co..............+.- 49.2 
30, 12 37 | Oklahoma........... +00. | New York Shipbuilding Co...............4.. 4.9 
. 38 | Pennsylvania............| Newport News Shipbuilding Co............. 11.8 
18, '12 oS eer ee | New ROSK TUANY SBP cceee cndanivateay thee: jae 
Down Destroyers 
Ps yer 
26, 12 ‘ + r . . . =. . 
4, 12 SE POWEES 815.55 bok sbeee | New York Shipbuilding Co.................. 81.7 
—, $2 MPT AYIWIN.. 10sec cece ne tenees | Wai Crammip & Sone. i. esa. ctasiiesiceeestivege| 07.4 
SNRs hast Ackahe vides depose 95-2 
49 | Benham 93.9 
50 | Balch.....----.++eeeeeeee loess 92.6 
4 iy 51 | O’Brien 14.9 
52 | Nicholson 13.6 
Dock 53 | Winslow do 14.2 
‘a on 54 | McDougal.........--+++.. Bath Iron Works 34-3 
ge | Cushing.........-.0..+00% | Fore River Shipbuilding Co...............+. 21.3 
PS ETICEGON 6 60665006555 0005 New York Shipbuilding Co........ ah Sete aut 15.1 
1 not Destroyer Tenders. | | 
2| Melville......+..+++.+++++| New York Shipbuilding Co..............0.65 10.0 
: Submarines 
trials | ; es , id ; 
RE Co Cachocesecevesss American Laurenti Co. (Philadelphia)...... 96.4 
purse MPTANG os 6s sO RCS cy cic we scceles | Lake Torpedo Roat Co. (Bridgeport). --. 89.7 
over 28 | en Oe Ps EER U Ee ON EEE Rata ys Boat Co. (San Francisco)........... 97-9 
i 29 | H-2... cece eee ee cece el eee e cD cocvcesractvererereeccserersescsorscoees 97-9 : 
tons REE coats ouch celeste scedeee |" Electric TROGUENGO, (QMEEIO TD osc ch cpptae si iieaes 98.0 it 
mum LL SESE eee | Lake Torpedo Boat Co. (Bridgeport)........ 74.2 i 
x the 32 Bre Sin ots < sabes sats vice | E hontai Boat.Co. (Quliticy) ewes scnssvaessas 94-0 i 
33 “Bisccccesernnseceescdves|eesendO vecesevecevcesecsscccseveserctcsneronsees 91.8 HS 
34 CRS ER a os |" Riectric Boat Co. (San Francisco)........... 88.6 i 
: BEF K-giin ss. odes ssssaeeccese| Blectrie Boat Co. (Seattle) (i... .cesedencees 88.0 f 
rials BO) KS. eiceweese ee eee ese eeees | E aagrie Boat Cos: (Qeiney) occas. ates pon 20% 79-3 Hi 
37 78.3 ti 
38 78.5 i} 
39 76.4 if 
40 13.0 H | 
i 13.0 i 
42 | L~; 13.0 i, 
SS ee eee do 13.0 { 
44.| L-5..........++...-+ee+eee| Lake Torpedo Boat Co. (Bridgeport)........ 7.4 } 
45 | he earth Ae es eke bau oa | Lake ett: Boat Co. (Long Beach, Cal.). 0.0 i 
| LAD ec ec cece eee e eee rene enlace sO sone seccsscscseseseseeesesssenseeseseees 0.0 j 
ton, 47 SS sauce kan uG's So a5 a% Electric Boat Co, (Quincy) :<.. sis. c<siveres dae 9.7 { 
| Submarine Tenders i 
onth AOS Seer | New London Ship & Eng. Bldg. Co. (Quincy) 23-4 ip 
S| es | Seattle Construction & Dry Dock Co........ 3.0 ib 
| | | 
Fuel Ships | 
oat PS TOMA WHAL «|. .oc'ce es eiccces Mare Island Navy Yard .......ceesseeeeeenes 9-4 Hh 
One 14 | SSS Soest Le sa GO sca <4 hain e nwo bcd ce aes ben Vibe dae 5-3 fg 
hip- | : | 
Co. Gun Boats 
000 19 | Sacramento.........+..+. | Weni Crane & Sumo csise ..cik hse 54-4 
; MEA MEONOCACY ».0 0/0054 v00n0n08 | Mare Island Navy Yard.........s.eesseeeses 99-0 
om- RN osu iey op eslcensss's leihae BO dé vach pcccasGe tssMebinGarecctinnse auaaun 100.0 
ica- ; 
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eed 
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be made so as to increase the sea-going qualities of the vessels. Increased 
space and weight have been assigned to the quarters for the officers and 
men. The main characteristics are: Length, 310 feet; beam 29 feet 19 
inches; draft, 9 feet 3 inches, and displacement, 1090 tons. They will 
carry four 4-inch R. F. guns and four twin torpedo tubes. The machinery 
will be steam turbines and oil burning boilers giving a speed of 30 knots, 
—Shipping, Illustrated. 


“K 2” LauncHep.—The submarine K 2 was launched at the Fore River 
shipyard, on October 5. K 5 and K 6,L 17,1 2,L 3 and L 4, and Myr 
all under construction, will be launched shortly. The K 2 is 160 feet long, 
and is of 500 ton displacement. A feature of the machinery is the two 
cylinder reversible engine, of the crude oil type. 


New SuBMARINES.—Bids were opened at the Navy Department Decem- 
ber 2 for the four submarine torpedo boats (Nos. 48-51) authorized by the 
last naval appropriation act. The limit of cost for the four is fixed at 
$2,478,936. 


3-INCH GUNS ON SUBMARINES.—It has been decided by the Bureau of 
Ordnance to place three inch guns on some of the submarines. The guns 
will be mounted in a well in the submarine and will be installed on an 
elevating apparatus which as the guns are raised will carry with it a part 
of the plating, which will serve as a metal covering and protecting device 
for the gunners. The guns will be installed in such a manner as to be 
lowered below deck whenever necessary to submerge the vessel. 


New TRANSPORT AND Suppty Suip.—October 4 the Secretary of the 
Navy called for bids for the supply ship and transport provided for in the 
last appropriation bill. These vessels will be the first of their types thus 
far designed. The transport will be 460 feet long, 61 feet beam and 20 
feet draft. She will have a maintained sea speed of 14 knots, and will be 
fitted up to provide comfortable quarters for approximately 2000 men, in- 
cluding about roo officers. Stables will be provided for 32 horses. Large 
cargo holds will be fitted for transporting equipment and outfit for estab- 
lishing an advance base for military operations, in case necessity should 
require. 

This vessel is of the three-deck type, with a large and commodious 
superstructure amidships and a deckhouse aft. The after house contains 
hospital spaces, which are necessarily extensive for this number of men. 
The superstructure contains the galleys, bakery and other messing spaces 
on the main deck, while on higher levels are the staterooms, messrooms, 
bathrooms, etc., of the officers of the ship and the troops. The troops and 
crew are quartered on the troop or second deck. 

Especial, consideration has been given to the boat outfit, in order that 
ample seating capacity may be provided for every person on board. Motor 
boats and steamers for towing lifeboats have been provided. One of the 
steamers will be fitted with a wireless apparatus for communicating with 
approaching vessels in case of disaster. The lifeboats proper are of the 
folding type. Provision has been made for hoisting and lowering them 
by geared davits, and especial precautions have been taken to insure safety 
in launching. The large steamers will be handled by the vessel’s booms. 

The transport will be fitted to burn either oil or coal. She will be 
equipped with eight 5-inch guns, will have double bottom protection 
throughout her entire length and up the sides, abreast the engine and 
firerooms. She will be equipped with modern high power wireless ap- 
paratus, searchlights, signal apparatus and facilities for the rapid handling 
of cargo. 








ot 


QS 2 am oF Sy ey 





eased 
S and 
et 10 
i will 
\inery 
<nots, 


River 
M1, 
long, 
> two 


~cem- 
y the 
ed at 


ui of 
guns 
n an 
part 
evice 
oO be 


the 
1 the 
thus 
d 20 
ll be 
, in- 
arge 
stab- 
ould 


ious 
ains 
nen, 
aces 
ms, 
and 


that 
otor 

the 
vith 
the 
lem 
fety 


be 
‘jon 
and 
ap- 
ing 








PROFESSIONAL NOTES. 1763 


The supply ship will be 400 feet long, 55 feet beam and 21 feet draft. 
She will be fitted with cold storage spaces, and is designed to accompany 
a fleet of eight battleships and to supply them with provisions and stores 
for a period of two months. She will be equipped to burn either coal or 
oil, will have a high power radio outfit, four searchlights, and facilities for 
the rapid handling of cargo. Her battery will consist of four 5-inch guns. 
She will be provided with a towing engine for use in aiding disabled vessels 
of the fleet. Provisions will be made for the transferring by her own 
pumps of fuel oil from her tanks to those of other vessels. On these 
vessels especial consideration has been given to the living quarters provided 
for both crew and officers. The ships have been designed with high free- 
poard and stability such as to make them comfortable and seaworthy.— 
Army and Navy Journal. 

“JupiteR” FINISHES STEAMING TriALs.—The electrically driven collier 
Jupiter has just completed a successful 48-hour trial run off Santa Bar- 
bara, Cal. Captain: F. M. Bennett, commanding the Mare Island Navy 
Yard, has telegraphed the Navy Department that the ship averaged 14.78 
knots per hour for 48 hours, or more than three-fourths of a knot above 
her designed speed. 


DieseL ENGINE For “ MauMEE.’”’—Work has been started on the construc- 
tion of the 5000 horse-power internal combustion Diesel oil engine at the 
New York Navy Yard. This will be the largest engine of this type ever 
built in the United States and one of the largest to go into a ship. - It is 
to be placed in the fuel ship Maumee, which is being constructed at Mare 
Island. With a view to determining whether the Diesel type of oil engine 
will be a success in navy ships, Congress appropriated $250,000.—Army 
and Navy Journal. 


New Om-Burninc Tucs.—The Navy Department, Bureau of Construc- 
tion and Repair, has entered into a contract with the Seattle Construction 
& Dry Dock Company for the construction of three oil-burning tugs. The 
dimensions of these are as follows: 


Ee Wer Bie 7. Be sa ek ee Peas 122'-6” 
SND. Ry igs Coe oc Bs og ne Seika eS oe weap ats 115’-0" 
PSUR  CTHOIGOU 0s 0's bates culsd ote ace ws 24'-0” 
Es ha a na ea oh bk 15’-0” 


The machinery will consist of vertical three-cylinder triple-expansion 
engines of about 800 horse-power, single screw. 

The construction will be to the highest class under the rules and regula- 
tions of the American Bureau of Shipping.—Pacific Marine Journal. 


Torpepo STATION AT Newport.—A bill has been introduced in Congress 
appropriating $400,000 for doubling the capacity of the government torpedo 
factory at Newport. This plant can turn out 100 torpedoes per annum, 
while the E. W. Bliss Co. of Brooklyn has a capacity of 200. This gives 
a bare 300 a year for the United States, which is considered inadequate in 
time of war. The total number of torpedoes of all types in the U. S. Navy 
was 967, last July, of which 268 were being converted and overhauled, 
while many others were fit only for target practice and experimental uses, 
leaving less than 700 torpedoes which might reasonably be termed modern 
and first class. The 700 torpedoes in service are not even adequate to 
fire two shots from each of the 463 tubes with which the various vessels 
of the U. S. Navy are equipped. The Navy Department has endeavored to 
purchase torpedoes abroad, but found that the Whitehead Co. had its full 
output contracted ahead for three years. Five hundred torpedoes are now 
on order from the Bliss Co.—Shipping, Illustrated. 
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ORDNANCE AND GUNNERY. 
POWDER. 

THE PowvEeR QUESTION IN PARLIAMENT.—In spite of all there is reason 
to believe that the powder monopoly will emerge from the debates in the 
chamber the victor. 

As for the sailors and the public they would not understand. How 
could they. They understand only one thing, and that is that Parliament 
cares very little for the national defence and they are right. 


Here it is six years since the Jéna blew up, and 18 months since the 


Liberté. In these two disasters nearly 400 sailors were killed. In the 
interval in terrible accidents due to the powders, dozens have been killed 
and wounded on board the Couronne and the Latouche Treville. Since 
then many more on the Jules-Michelet. 

In spite of all the monopoly exists, grand and all devouring, as if nothing 
had come to pass. 

Another terrible accident will be required to show. Parliament that 
national defence is preferable to the taking care of a monopoly. 

After the /éna disaster there was proven beyond question that- the 
monopoly : 

(1) Made nitro-cellulose powders with bad cotton. 

(2) Purified and washed the cottons very poorly. 

(3) It was in the habit of remaking the old powders. 

(4) That it re-blended the old with the new powders. 

(5) That it soaked them in bad condition. 

(6) That its stabilizer, amyl alcohol was bad. 

(7) That these powders of unknown age kept poorly, ignited sponta- 
neously, and gave irregular firing pressures, the grains were of uneven 
densities. 

The trust said in its defence that its powders were the best in the world, 
the quality of the cotton was of no importance, powders could not burn 
spontaneously. If they did burn it was the fault of the seamen who 
smoked in the magazines or who worked there with lighted candles. It 
continued to biend the old, unstable powders with the new ones. As to 
irregular velocities that was to be expected and nothing was possible to 
do to remedy the conditions. Anyhow if sailors commit no imprudences 
there will be no trouble. These blends the seamen say are the sole trouble 
but M. Thompson simply says they lie. The “flare backs” are caused, 
declare seamen, by the blendings composed of powder grains of non- 
uniform stability and density, as such grains with different webs will not 
be entirely consumed. The Marbec gas expeller cannot drive all the gases 
from the bore. These gases burst into flame. Amy] alcohol is the cause of 
all ill. 

The trust replies, oh no, if accidents occur in target practice it is because 
the seamen fire too fast. Let them slow down and nothing bad will 
happen. In other words to please the trust slower fire must be ordered. 
Why, ask the sailors, are rapid fire guns built if one ought to only fire 
them with the rapidity of muzzle loaders. 

The government, however, took the view of the seamen and substituted 
for amyl alcohol diphenylamine and forbade the promiscuous blending. 
The trust like a spoilt child bucked and manufactured slowly, and persisted 
in its evil blends of old with new powders. Old lots of powder had to be 
used in target practice and the commanding officer of the Pothau did not 
fire full charges for fear of trouble. 

On September 20, 1911, the Liberté blew up. The committee of which 
Commander Schwérer was a member learnt strange things: 

Worse and worse cotton was being used to make powder. The navy 
was being deceived as to the age of the powders, the date given being that 
of the blending, 15-year-old powder being put with new. 

Manufacture was slower and slower. 








tri 
fri 


th 
su 
ev 
pr 


we 
cel 





ason 
the 


tow 
nent 


the 


the 
illed 


ince 
hing 
that 


the 


nta- 
ven 


rid, 
urn 
who 

It 
3 to 
> to 
ices 
ible 
sed, 
on- 
not 
USES 
» of 


use 
will 
“ed. 
fire 


ted 
ing. 
ted 
be 
not 


ich 


ivy 
hat 











PROFESSIONAL NOTES. 1765 


Diphenylamine had not been substituted for amyl alcohol. 

The trust now staggered by public opinion consented to everything. 
Powder landed from the fleet showed in every lot many decomposed 
powder grains. It now appeared that the trust would be downed. 

But! All that is now forgotten. Parliament no longer remembers the 
500 sailors killed by poudre B. The trust has found brilliant champions : 
M. Lefévre, M. Bénazet, General Gaudin, etc. It is found that the trust 
employes 6000 workmen which correspond to 6000 voters. M. Tissier and 
M. Painlevé are against the powder trust. 

And thus, the monopoly or trust of Les Poudres and Salpétres will 
triumph. So much the worse for the navy and the nation—Abstracted 
from an article by M. Charles Bos in La Vie Maritime for 25 Février, 1913. 

M. Gaudin went so far as to say that the new powders produced by the 
trust show a marked superiority in stability over all foreign powders that 
the navy had recently purchased and that the American manufacturers had 
submitted. In this country fortunately experience has given the navy 
every confidence in the Dupont Powder Companies and improvements in 
product are continually being made by them. The practices of French 


. manufacturers would have been unbelievable if proof of them, in plenty 


were not at hand. As M. Vielle is mainly responsible for the nitro- 
cellulose powders this is all the more strange. 


A New ArtiLi_ery Exptosive.—Tetranitranilin, an explosive derived 
from dinitro-benzol, is claimed to be more efficient than picric acid, 
trinitrotoluol, and other substances now used as the bursters of artillery 
shells. It is represented by the formula CsH:(NO:)sNH, and is ob- 
tained by the reduction of dinitrobenzol with a solution of bisulphate of 
soda. This gives crude metanitranilin, which, on treatment in the usual 
way with nitric and sulphuric acids, yields yellow crystals of pure tetranit- 
ranilin. This substance melts at’130 deg. Cent., decomposes at 215 deg. 
Cent., and puffs at 220 deg. Cent., so that its safety limits are considerably 
higher than those of picric acid and T. N. T. It is not hygroscopic, and 
combustion is more complete than with the two latter substances, as the 
amount of oxygen contained. is larger in proportion to the carbon. Com- 
parative tests in the lead cylinder give a high explosive force, as shown by 
the following values of distension: Tetranitranilin, 430; dynamite (75 
per cent), 300; picric acid, 207; gun-cotton, 290; trinitrotoluol, 254. 

The specific gravity is no less than 1.87, or 15 per cent greater than picric 
acid, so that a correspondingly greater amount can be packed into a shell. 
The falling weight test gives a relative degree of sensitiveness of k = 50, 
where /: is the height of fall, as against 60 for picric acid crystals, so that 
the new explosive can be used to reduce the sluggishness of T. N. T., for 
which substance h==90. A mixture of 20 per cent T, N. A. (the abbrevia- 
tion suggested for tetranitranilin) with 80 per cent T. N. T. is said to give 
excellent results. If, as claimed, T. N. A. can be satisfactorily detonated 
in a shell without the use of fulminate of mercury, it should prove a 
valuable explosive for military and naval purposes.—The Engineer. 


PROJECTILES. 


TRIAL OF THE ISHAM COMPARTMENT SHELL.—The first experiment with 
the Isham compartment shell will shortly be made at Indian Head. Five 
12-inch shells, designed by Mr. Isham, have been delivered to the Navy 
Department, and will have a test to determine whether the compartments 
can withstand the force of being fired from the guns. They will not be 
filled with high explosives, as it is not deemed safe to attempt to fire them 
from a gun until it has been demonstrated that the compartments will not 
fly to pieces before they are projected from the gun. The compartments 
will be filled with sand. If the shells stand the first test, then the Ordnance 
Bureau probably will take up the work of testing them with high explo- 
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sives. It is claimed by Mr. Isham that the compartments in his shell are 
so designed as to make it possible to use high explosives in long range 
firing—<Army and Navy Journal. 


THe Marten-HaALe AgropLANE Boms.—The Marten-Hale patent aero- 
plane bomb, illustrated below is manufactured by the Cotton Powder Com- 
pany, Limited, 24, Walbrook, London, E. C. The bombs are either simply 
hand-dropped from a flying-machine or are fired by a spring-gun carried 
by the latter. The bomb we illustrate in Fig. 1 is of the shrapnel type. It 
has a total weight of 20 pounds, it has an explosive charge of 4 pounds 
3 ounces of trinitrotoluol, the primer weighs 4 ounces, and the shrapnel 
contains 340 steel balls weighing 5 pounds 12 ounces. 

Previous to dropping or firing the bomb, the safety-pin A is withdrawn, 
this leaving the tail-piece B free to rotate under the action of the wind 
on the vanes C. In order to ensure safety against premature firing, the 
detonator-holder D is held away from the main charge by the steel balls 
Gand G’. After the bomb has dropped some distance, the releasing spindle 
H, controlled by the tail-piece B, unscrews sufficiently to allow the steel 
balls G and G’ to drop out of position, thus releasing the detonator-holder 
D, which is then free to move forward on impact and fire the bomb. The 
releasing-spindle H has then become automatically locked to the tail-piece 
B, owing to the end of the slot J in the spindle H coming in contact with 











the set-screw K in the tail-piece B. The bomb is thus under the control of 
the vanes and perfect steadiness in flight is obtained. On impact, the 
detonator-holder moves forward, and is prevented from returning by re- 
bound, by the jack-in-the-box L. 

A trial order for the supply of these bombs has also been placed with the 
company by the British War Office Ordnance Board. 

If any bomb be hit when it is in the magazine of the air-craft whilst this 
is aloft, or should the airman descend, by accident or otherwise, violently 
to the ground, no explosion of the bombs can occur, as they can only be 
armed by the automatic rotation of the vanes whilst in open flight through 
the air. A minimum drop of about 300 feet is required to arm the bomb, 
and the firing mechanism is so sensitive that it leads to explosion on the 
slightest retardation of flight due to impact even on water, soft earth, or 
snow, at any angle of incidence as low as 5 deg. When the bomb is fired 
from a spring-gun, the velocity of descent is greatly accelerated as com- 
pared with that which obtains by simply dropping it by hand. 

Apart from the bomb of the shrapnel type which we illustrate in Fig. 1, 
the Cotton Powder Company, Limited, also manufacture one for “all ex- 
plosive effect.” This latter has a total weight of 16 pounds instead of 20 
pounds—the weight of the shrapnel—and it contains an explosive charge 


of from 6 pounds 12 ounces to 7 pounds instead of 4 pounds 3 ounces. . 


The principle on which both are based, and their external appearance, are 
the same. , 
The “all-high-explosive” bomb is designed for dropping on warships 
and fortified positions where structual damage is the first consideration. 
The shrapnel type of bomb illustrated in Fig. 1 is for attacking trenches, 
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camps, and an enemy in the field. The outside dimensions of both are: 
Diameter, 5 inches; length over all, 21 inches. They are made, however, 
of any dimensions and weight from 4 pounds upwards.—Engineering. 


TARGET PRACTICE. 


New Recorps.—The gunnery records made by our fleet each year 
are one of the most satisfactory features of our navy. It will be remem- 
bered that it was the true shooting by our ships in the Spanish-American 
war that won us the day against the navy of Spain, which was ship for 
ship superior to ours. The degree of efficiency then held by our men 
behind the guns is still a fact to-day as shown by the performance of the 
battleship Arkansas, one of our newest dreadnoughts, which arrived from 
the southern drill grounds on September 17 after making a fine showing 
jn gunnery practice and establishing a world’s record in regard to firing 
from one turret. During this practice one of the turrets of the Arkansas 
fired six shots in 57 seconds at a moving target making a perfect score. 
This established a new record for the United States Navy and all others, 
as far as the officers know. These bull’s eye hits were made at 2000 yards 
distance. 

Perfect shooting, however, is not confined to our battleships as shown by 
the fact that the United States submarine E 1 during target practice in 
Gardiner’s Bay September 20, made two center hits with Whitehead tor- 
pedoes at 3000 yards while running 12 feet under the surface, and on 
September 17 this same craft running submerged at full speed, discharged 
both of her 18-inch torpedoes at a 10-foot moving target. Both were 
bull’s eyes. This shows a degree of practice in shooting that should send 
a thrill of satisfaction throughout the land—The Marine Journal. 


New British Recorp.—The British battleship Centurion has made a fine 
record in its gunlayers’ test, which may be compared with that of the 
Arkansas recently published. The firing was done under the Percy Scott 
fire-director system. A pair of 13.5-inch guns in one of the amidship turrets 
fired eight rounds and scored eight hits in 2 minutes 35 2-5 seconds at a 
range of 7000 yards. From another turret a gun crew of royal marines 
made six hits out of eight rounds. In each case the target was 14 feet 
square. If the report is correct, this is a very small target for such a range. 
—Scientific American. 


Resutts at CAMP Perry.—Following are additional results, so far as 
service marksmen are concerned, of the competition at Camp Perry, show- 
ing in each event the position and prize of individuals: 


Long Range Match—lIndividual Palma (159 Entries). 
4. Wolf, P. A., Maj., U. S. Inf., 219, $26.25. 

5. Osburn, C. T., Lieut., U. S. Navy, 218, $25. 

11. Farquharson, A., Sergt., U. S. M. C., 217, $17.50. 
12. Waller, L. W. T., 1st Lieut., U. S. M. C., 217, $17.50. 
14. Lee, W.'A., Ensign, U. S. Navy, 216, $15. 

20. McMurray, C. M., 2d Lieut., U. S. Inf., 215, $12.50. 
21. Feiss, A., 1st Sergt., 3d U. S. Cav., 215, $12.50. 

24. Gardner, J. D., Sergt., U. S. M. C., 215, $10. 

25. Presley, R. A., Sergt., U. S. M. C., 215, $10. 

29. Brown, M. S., Ensign, U. S. Navy, 214, $10. 

31. Drum, A. B., rst Lieut., U. S. M. C., 214, $7.50. 

33. Sampson, E. E., Sergt., 3d U. S. Cav., 213, $7.50. 
34. Allen, R. H., Capt., U. S. Inf., 213, $7.50. 

35. Leuders, F., Corp., U. S. M. C., 213, $7.50. 

. Martin, C. H., Pvt., U. S. M. C., 213, $7.50. 

3. Rutherford, A., Lieut., U. S. Inf., 212, $7.50. 
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International Revolver Match—Team Match for Pan-American 
Nations (3 Entries). 


1. United States—P. Hanford, 488; C. M. McCutchen, 479; Hans 
Roedder, 451; J. H. Snook, 449; J. A. Dietz, 448; team total, 2315; $200, 
The winning team is awarded a silver cup, donated by the Tiro Federal 
Argentino, to be held for one year, and each member of the team receives 
a gold plaque. 

2. Argentine—Team total, 2005; $100. The members of this team receive 
silver plaques. ; 

3. Peru—Team total, 1605; $50. The members of this team receive 
bronze plaques. 

Mr. P. Hanford, of the United States team, having made the highest 
individual aggregate score is awarded a gold medal emblematic of the 
“Championship of the Pan-American Union,” and a cash prize of $100 
gold. 

International Match With “ Free” Rifle. 


. Switzerland; team total, 4959, $1000. 
. France, 4767, $900. 

United States, 4578, $800. 

Sweden, 4577, $700. 

Argentine, 4061, $600. 

. Peru, 3893, $500. 

. Canada, 3760, $300. 


Nuit why 


“I 


Palma Trophy Match (5 Entries). 


1. United States—Winder, C. B., Lieut. Col., 211; Duff, C. G., Capt, 
212; Emerson, G. H., Capt., 221; Chesley, G. W., 212; Casey, K. K. V., 
Capt., 217; Sears, R., 2d Lieut., 218; Wolf, P. A., Maj., 214; Waller, L. W. 
T., 1st Lieut., 209; team total, 1714. 

{The winning team is awarded the “ Palma” trophy, emblematic of the 
long range team championship of the world with the army rifle. This 
trophy is to be held for one year. |] 

2. Argentine, 1684. 

3. Canada, 1675. 

4. Sweden, 1484. 

5. Peru, 1465. 


Individual Match With the “ Army” Rifle, 300 Meters. 


1. United States—Dietz, J. A., 461; McCutchen, C. M., 456; Snook, J. H., 
467: Lane, A. P., 486; Hanford, P., 465; total, 2325, $500. 
[The members of this team receive gold plaques. ] 
2. France, 2234, $400. 
. Sweden, 2228, $300. 
: Seitecsind. 2097, $200. 
. Peru, 1182, $150. 


ni & WG 


Individual Match With the “ Army” Rifle, 300 Meters. 


Class B. 


8. Simon, United States, 133, $10. 
15. Crossman, United States, 56, $6. 


Class C. 
8. Denney, United States, 156, $10. 
10. Hessian, United States, 150, $10. 
12. Snyder, United States, 142, $6. 
14. Cole, United States, 130, $6. 
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Class D. 


3, Eddy, United States, 178, $50. 

4. Osburn, United States, 177, $40. 

6. Wise, United States, 174, $25. 

7. Kean, United States, 174, $20. 

8. Keough, United States, 173, $10. 

8a. Schriver, United States, 172 (not entitled to prize). 
14a. Jarboe, United States, 155 (not entitled to prize). 


[To the member of the United States team making the highest score, 
Lieutenant H. E. Simon, Ohio, score 432, the Sévres vase received from 


France. } 


Running Deer Match. 


1. Osburn, C. J., United States (Navy), 50, $25. 

2. Myrick, E. D., United States (Navy), 49, $20. 

3. Lee, W. A., United States (Navy), 47, $15. 

5. Cobb, C. H., United States (Navy), 46, $5. 

[The winner is awarded a gold medal emblematic of the “running deer 
championship shot of the world.”] 

The following named having made a score of 40 or better is awarded 
souvenir prize: Loder, A., United States (Navy), 42. 


MARINE ENGINEERING. 


PERFORMANCE OF THE “ Monte PEeNeEpo.”—The following is the substance 
of a report by the engineer of an American firm interested in the develop- 
ment of the Sulzer-Diesel engine, regarding the performance of the Diesel- 
engined ship Monte Penedo: 

he Monte Penedo is a cargo boat of 4000 tons gross register and about 
6500 tons dead-weight carrying capacity, her length being 350 feet; beam, 
50 feet; depth, 27 feet. She has been constructed by the Howaldtswerke, 
Kiel, Germany, and is propelled by two 4-cylinder reversible 2-cycle Diesel- 
Sulzer engines, built by Messrs. Sulzer Brothers, Winterthur, Switzerland. 
The capacity of each of the two engines is 850 shaft horse-power at 160 
revolutions per minute. The vessel was built for the Hamburg South 
American Line, and runs now between New York and Brazilian ports 
(Atlas service). She completed her trial trips in August, 1912, and left 
Hamburg on her maiden voyage to South America on the last day of 
August, 1912. Since then she has made another round trip to Hamburg 
and visited several ports in South America. 

Her last trip was from. Victoria, Brazil, to New York, a distance of 
4510 miles, covered in 17 days 13 hours, without a stop. She docked at 
Pier 26 in Brooklyn, on July 11, 1913. Practically no repair work, out of 
the ordinary, had to be done; and the engineers and helpers were free to 
go on shore on the day of arrival in port. The same conditions as pre- 
vailed for the main engines apply also to the two auxiliary sets. 


Performance of Vessel and Engines. 


Last trip from Hamburg-Lissabon to Rio Grande—time, 27 days 11.1 
hours; distance, 6340 miles; average speed of vessel, 9.6 miles per hour; 
lead of  cnabe 7744 miles = 11.7 miles per hour (slip, 1404 miles = 18.1 
per cent). 

Trip from Rio Grande-Victoria (Brazil) to New York—time, 21 days 
158 hours; distance, 3552 miles = 10.7 miles per hour; lead of propellers, 
6375 miles = 12.3 miles per hour (slip, 823 miles = 12.9 per cent). 

Hamburg-Lissabon-Rio Grande-Victoria (Brazil) to New York—time, 
49 days 2.9 hours; distance, 11,892 miles = 10,1 miles per hour; lead of 
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propellers, 14,119 miles = 12 miles per hour (slip, 2227 miles = 15.8 per 
cent). 

On the previous trip from Montevideo to Hamburg the distance was 
covered in 31 days without any stoppage, either in harbor or at sea, To 
date, the ship has covered over 30,000 miles on regular voyage. The 
average fuel consumption in 24 hours is 7.08 tons metric; lubricating oil 
consumption in 24 hours, 157 kg., including lubrication of all auxiliary 
engines. Cylinder-oil consumption in 24 hours, 21.5 kg. The fuel used 
is a gas-oil of specific gravity 0.86 to 0.80. 

In New York one cylinder-head was taken off and the piston taken out 
and dismantled. The wearing surfaces on the piston, piston-rings, and 
especially in the cylinder, were in perfect condition; the latter as smooth 
as a mirror. The parts of cylinder-cover and piston forming the combus- 
tion space appeared black, as if covered with a thin coat of paint. No 
unduly large carbon deposits were visible. Nor was this the case in the 
exhaust-ports. The fingers did not get blackened by reaching into them. 
No troubles were experienced on any of the main bearings, pins, or cross- 
head guides. The parts requiring the most attention are the valves for 
the cooling water and the bilge-pumps, and for the air-compressor. The 
fuel-pump packing seemed to be tight and no leakage was visible. 

The engines normally run at 140 revolutions per minute. Pure cylinder 
oil is used for lubricating the cylinders. The forced-lubricating system 
works all right. Seawater is used for cylinder-jacket, piston, and ol- 
cooling. The speed of the engines can be reduced to 70 revolutions per 
minute without cutting out any cylinders, and this is sufficient for all 
practical purposes. Reversing can be done in 5 to 7 seconds. The tempera- 
ture in the engine-room was never excessive, and, under the equator, never 
exceeded 30 deg. Cent., according to the second engineer.—Engineering, 


TriaL Trip or THE “ Hacen.”—The trial trip of the new motor- tank 
ship Hagen showed some interesting figures as regards fuel consump- 
tion. It will be remembered that this first large mercantile motor vessel 
(2-cycle motors) built at the Krupp Germania yard at Kiel is one of 
three vessels contracted by the German-American petroleum company. 
Two are sister ships of 8350 tons dead weight. capacity and 3000 b: 
horse-power, while the third will have 15,000 tons capacity and 4000 horse- 
power. The Hagen is one of the smaller vessels, 400 feet in length, 53 
feet breadth and 32 feet 4 inches depth to upper deck, being a twin- 


screw ship with two 6-cylinder sets of engines of 1500 horse-power each.’ 


The delivery trip—rounding the Skaw and in the North Sea—took place 
from March 15 to 19, and measurements showed the oil-consumption 
of the main engines at 1050 brake horse-power (1500 indicated horse- 
power), to be only 0.424 pound fuel per brake horse-power-hour (0.297 
pound per indicated horse-power), including the fuel consumption 0 
one of the motor compressors for injection air. In spite of liberal 
lubrication on this first sea trip, not more than 13 pounds of lubricating 
oil per hour were used for the whole engine plant, and in the future 
this will naturally be decreased. With 2100 brake horse-power total, the 
ship attained 11 knots, and at 2700 horse-power (3800 indicated horse- 
power) it increased to 12% knots. As far as is known, 4-cycle marine 
engines of equal power burn 0.32 pound per indicated horse-power (the 
Hagen, as above, uses 0.297 pound). Thus the drawback of increased 
consumption till now looked upon as associated with 2-cycle engines did 
not occur in the Hagen, and the great advantages of the 2-cycle engines 
over 4-cycle did not have to be paid for in extra fuel—Scientific American. 


Tue “Tynemount.’—The first ocean-going vessel directly driven by 
electricity has just been completed at Wallsend-on-Tyne, England, and 
is about ready to cross the Atlantic Ocean for service on the Great Lakes. 
The operation on this vessel will be watched with great interest, for 
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although the same type of propulsion was used on the small Electric Are, 
the latter is not to be compared with the Tynemount, which has a length 
of 250 feet, beam 42 feet 6 inches, molded depth 19 feet, and a cargo 
capacity of 2400 tons. — ! 

The propelling machinery of the Tynemount is accommodated in a com- 
pact engine-room under the poop of the vessel, and occupies only about 
one-sixth of the ship’s length. On opposite sides of this room are two six- 
cylinder Diesel engines, each capable of developing 300 brake horse-power 
at goo revolutions per minute. Direct connected to each ‘engine is a 
3-phase generator furnishing electric power to an induction motor mounted 
directly on the propeller shaft. The alternators when running at their 
normal speed of 400 revolutions per minute each give an output of 500 
yolts and 270 amperes per phase, which absorbs the full power of the 





View OF THE ENGINE-RooM, SHOWING ONE OF THE GENERATING SETS. 


engine. An exciter is direct coupled to each alternator and is capable of 
giving an exciting current of 30 amperes for normal working, which can be 
increased up to 50 amperes while maneuvering. 

In ordinary practice wheré two alternating-current generators are con- 
nected in parallel it is necessary that they be run up to speed, and be 
synchronized before being switched on to the load. But such an operation 
would be impracticable in ship work. Accordingly, a very ingenious ar- 
rangement has been adopted. The two generators are provided with six 
and eight poles, respectively, giving a frequency of 20 and 26.6 cycles per 
second, respectively. The rotor of the motor is of the well-known squirrel 
cage type, but the stator is provided with two entirely separate windings, 
one of 30 and the other of 40 poles. When these two windings are supplied 
with current at 20 and 26.6 cycles, respectively, they give the same. synchro- 
nous speed of 80 revolutians per minute. The motor then absorbs the full 
power of both engines, and drives the propeller to which it is directly 
coupled at a speed of 78 revolutions per minute. To obtain a lower speed, 
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the connections are altered so that the 20-cycle generator supplies the 
40-pole winding of the motor, while the 26.6 cycle alternator is shut down, 
thus throwing the 30-pole winding of the motor out of service. The 
synchronous speed of the motor with the propeller is now reduced to 60 
revolutions per minute. Only one of the engines is in service. But as 
the speed of the ship is cut down to about three-quarters of the normal, 
half of the total horse-power is ample. Thus considerable economy of ser- 
vice is obtained; for reduced speed is obtained not by varying the speed of 
the engines, but by cutting out one of them completely and letting the other 
continue to operate at its most efficient speed. The two alternators, when 
both are at work, are connected to entirely separate circuits, and are there- 
fore never run in parallel, so that it is unnecessary to synchronize them. 
The motors are readily reversed by interchanging the connection of the 
two phases. 

The switch gear consists of a controller having five different positions, 
full speed ahead, half speed ahead, stop, half astern, and full astern, while 





The Engineer. 
Diese, Encine Drivinc GENERATOR OF THE “ TYNEMOUNT.” 


a second switch is employed for the purpose of introducing resistance into 
the shunt circuit of the exciter. The contacts of both switches work under 
oil, but it is inadvisable that the contacts on the main switch should be re- 
quired to break the large main current flowing to the motor. The two 
switches are therefore interlocked, so that it is impossible to work the main 
switch except when all the resistance has been introduced into the exciter 
field coil. There is then practically no excitation, and the whole system 1s 
dead. With the resistance in the exciter field circuit, the main switch can 
be moved to any one of its four working positions, and when the main con- 
nection has been made for the new running position the shunt switch lever 
is pulled over, so as to cut off resistance and restore excitation. 

It will be seen that the whole handling of the ship can be carried out by 
means of two levers which are so interlocked as to be practically fool- 
proof. In the present instance these switches are in the engine-room, but 
it is evident that by lengthening the connecting cables they could be placed 
on the navigating bridge. 

The number of electrical instruments provided has been kept down to 
a minimum. There is only one ammeter and one voltmeter for each alter- 

















into 
ider 
. Fe- 
two 
lain 
‘iter 
n is 
can 
‘on- 
ver 


0l- 
but 
ced 


to 











PROFESSIONAL NOTES. 1773 


nator and an ammeter and voltmeter for each exciter. The handling of 
the switch gear is so simple that there is no necessity for multiplication of 
measuring instruments. 

The electrical drive allows of a reduction in the machinery space and 
also in the bunker space required, thus increasing the cargo capacity of the 
vessel. As a subsidiary advantage, it lends itself readily to distant con- 
trol, and in any case where it may be found advisable the switchgear can 
be put on the bridge, thus placing the control of the motor driving the 
propeller into the hands of the navigating officer.—Scientific American. 


Tue “ S1am.’—The Siam will be used by the East Asiatic Company in 
the service which this company proposes to inaugurate between Pacific 
Coast ports and the Orient. 





Eicut-CyLinper, BurMEIsTeER & Wain DieseL ENGINE For Motor SHIP 
“ S ” 
IAM. 


The principal dimensions of the Siam are: Length 410 feet, breadth 55 

feet, draft 26 feet 6 inches, displacement 13,200 tons, deadweight carrying 
Capacity 9500 tons, capacity of holds 500,000 cubic feet. The vessel is 
equipped with two Diesel engines of the four-cycle, eight-cylinder type, de- 
veloping in all 3000 horse-power. During the trial trip the fuel consumption 
amounted to 153 grams per horse-power-hour, including the main and all 
auxiliary machinery. A speed of 12.4 knots was obtained. 
_ Besides the main Diesel engines there are two auxiliary Diesel engines 
installed in the engine-room, each of 300 horse-power, coupled to a 
dynamo and a compressor. The dynamo is large enough so that while 
running at sea sufficient current is produced to supply all the auxiliary 
machinery, including the steering engine, as well as for lighting the vessel. 
When lying in harbor the electric current is used for working the: deck 
winches, which are electrically driven —Pacific Marine Review. 
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RADIO. 


Rapio For Suips’ Boats.—The Marconi Company have constructed and 
disposed of for military purposes a number of small portable stations, 
capable of communicating some seven to ten miles over land. The send- 
ing and receiving instruments are contained in two separate boxes. The 
receiver weighs 64 pounds, and the transmitter 12 pounds. The battery 
to operate the transmitter is carried in a separate box weighing 13 pounds, 
All three boxes can be very conveniently carried by one man. The masts 
supplied in conjunction with this set may be of the telescopic type, or 
may be made up of aluminium, steel, or wooden sections. Using one mast 
of from 25 to 30 feet in height, this small station is capable of working 
approximately 15 miles over water and seven miles over land. 

This set.admirably fulfils the purpose for which it was designed, but it 
is not altogether appropriate for lifeboat use. The Marconi Company 
have therefore designed a special lifeboat set. As the same considerations 
of lightness do not apply so much here as in the portable set already re- 
ferred to, the company have been able to provide more power in the 
transmitter, and to make provision against the sea atmosphere and bad 
weather conditions. The electric current, which in the portable set is 
derived from a small battery, is in this case supplied by a hand driven 
magneto. When the radio apparatus is to be used in a lifeboat provided 
with motive power, the magneto can be of a larger size and driven from 
the engine. 

The question of aerial wires is important and calls for the most care- 
ful consideration:.of what has happened in the past in regard to the 
launching of boats, and the distribution of passengers in them, and also 
of what is likely to. occur with new arrangements and regulations in the 
future. 

The principal factor to be considered in applying radio telegraphy to 
lifeboats in the dimensions and arrangement of the aerial wire which it is 
possible to rig. Considering that the lifeboats must be swung out from 
the davits free of obstruction, that they may have to be launched fully 
occupied, and that the radio equipment must be in working order as soon 
as possible after the boat reaches the water, the method of suspending the 
aerial should therefore be such as to admit of rapid erection. The mast 
may either be stored on the boat itself or at a convenient point on the 
deck and stepped in the boat after itis launched. It may be in one piece 
or made up in sections. In one type of apparatus the aerial is suspended 
from two masts, hinged permanently on the framework of the boat. It 
is a matter to be considered by mariners which of these two systems is the 
more likely to be easily maneuvered and fixed in position with a boatload 
of passengers. 

Two other means of supporting an aerial have been suggested—viz., 
one by means of a kite and another by means of a buoy towed by the life- 
boat at, say, 100 feet from the latter, and carrying a pole of 25 to 30 feet, 
or even higher. Kites are not suited for reliable communication at all 
times, owing to varying wind pressures, and the lack of constancy in the 
strength of signals occasioned by a continuously varying average height 
of the wire is not conducive to the best results. 

It may, however, be well to have kites as a stand-by. The mast seems 
the most reliable method.—Page’s Weekly. 


Rapio rn Arr Crart.—During the last maneuvers the British Admiralty 
learned of the great practicability of wireless telegraphy operated from 
aeroplanes. 
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Two of the Blue seaplanes operating from Cromarty were equipped 
with wireless telegraphy, and they achieved notable successes. The ap- 
paratus employed weighed considerably less than 50 pounds, and messages 
were sent over a radius of 50 miles. 

Apart from sending wireless intimations of information, the work of 
aerial observers proved invaluable. On one occasion a Blue aeroplane 
sighted a Red submarine travelling near the surface long before she could 
have been seen from shore or from the deck of a warship. By .wireless 
the defenders were informed and they promptly sent destroyers in pursuit, 
with the result that the submarine was put out of action. This incident 
was paralleled by another—Naval and Military Record. 


Rapio COMMUNICATION AT SeA.—Secretary of Commerce Redfield’s 
Committee on Radio-telegraphy, to prepare recommendations for the use 
of the American delegation to the International Conference on Safety at 
Sea, to be held in London, November 12, has made its report. The com- 
mittee recommends: 

1. That efficient apparatus for radio communication be required on all 
ships in foreign trade which carry 50 persons or more (passengers or 
crew, or both combined), navigating the ocean between ports more than 
200 nautical miles distant from one another. 

2. That apparatus, to be deemed efficient, must transmit messages with 
sufficient power to be received by day over sea at a distance of at least 100 
nautical miles by a ship equipped with apparatus equal to that of the trans- 
mitting ship. 

3. That an auxiliary power supply should be provided, independent of 
the vessel’s main electric power plant, which will enable the sending set for 
at least four hours to send messages over a distance of at least 100 
nautical miles by day. 

4. That (a) two first-grade operators should be required on all such 
ships maintaining a constant service, also on all such ships carrying 100 or 
more passengers. 

(b) One first-grade and another first or second grade operator should 
be required on all other such passenger ships. * 

(c) One operator (first or second grade) and one cargo operator or 
watcher should be required on all such cargo boats. 

The recommendations of the committee are based not only on the laws 
of the United States but alsg in principle on the London International 
Convention and the laws of Canada and Australia. Thé laws of Canada 
and Australia do not specifically require a constant wireless watch on cargo 
boats, but authorize the administrations of those colonies to impose that 
requirement. 

The second operator or watcher on a cargo boat will rarely be required 

for the safety of his ship or the crew of which he is a member. The 
constant. watch is to be maintained almost entirely for the purpose of en- 
abling the master of the cargo boat to be at all times in a position to receive 
radio distress calls and to render the assistance within his power. The 
Proposition, accordingly, is in the interests of the safety of the seafaring 
world, and is, in effect, a tax upon the owners of such cargo boats for the 
promotion of the safety of others. 
_ The committee comprised E. T. Chamberlain, Commissioner of Naviga- 
tion, chairman; W. H. G. Bullard, Captain, U. S. Navy, Superintendent 
Naval Radio Service; C. McK. Saltzman, Major, U. S. Army, Assistant 
to Chief Signal Officer; Jno. Q. Walton, Constructor, Revenue-Cutter Ser- 
vice; Frederick A. Kolster, Bureau of Standards.—Shipping, Illustrated. 
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AVIATION. 


Igor Sikorsky, a student at the technical high school of St. Petersburg, 
has built what is probably the biggest aeroplane which has thus far ap- 
peared. Sikorsky’s machine is a biplane, the upper surface of which is 
somewhat larger than the lower. The span of the biplane is 27 meters, and 
its total lifting surface is 130 square meters. The weight of the machine 
is 3000 kilos. The aeroplane has an enormous lifting capacity. Besides 
ten passengers it is designed to carry provisions, fuel for 20 hours, 
and a miscellaneous load of 800 kilos. As might be expected, the power 
plant is huge. Four engines, each of 100 horse-power and each driving a 
screw propeller are mounted in the machine. The body is of wood and 
is shaped to form an observation cabin, a spacious pilot house with glass 
windows for two pilots, a rather large cabin for passengers, stores, tools, 
a corridor, and finally another cabin in which a couch is actually to be 





Scientific American, 


10 PASSENGER BIPLANE. 


found for those who wish to sleep. It is said that on August 2 the machine 
actually made a flight, with seven passengers, of 90 kiloms., lasting not 
quite two hours, at an altitude of 500 meters, during which the pilots 
took turns in the pilot house and passengers walked about as if they were 
in a city apartment.—The Engineer. 


ILLUMINATION BY AEROPLANE.—The Germans have been experimenting 
with a new system of discovering the disposition of the enemy’s forces 
by night by means of parachute lights dropped from aeroplanes. The 
lights are suspended from the framework of the plane, ignited, and re- 
leased in succession by pressing an electric button, and allowed to float 
down over the enemy while the plane circles above. The small pattern of 
light weighs 6 ounces complete, burns for 40 seconds, and gives a brilliant 
illumination over an area a third of a mile in diameter, when dropped 
from a height of 1500 feet. Some very successful military photographs 
were obtained by this means. Larger patterns of light, intended to assist 
the artillery in ranging, are now under trial—Army and Navy Gazette. 
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SEARCHLIGHT FoR Dziricistes.—The Correspondant states that the Ger- 
man dirigibles of the Zeppelin type, attached to the army and navy, have 
been provided with powerful searchlights fixed in front of the directing 
car. This apparatus has shutters which open and close rapidly by a similar 
mechanism to those in use on battleships. By their means, during night 
yoyages, certain given points may be illuminated, and the dirigibles again 
plunged into the most complete obscurity. The shutters also enable the 
dirigibles to communicate with one another by the Morse Code, in the same 
way as army signallers who communicate by means of lanterns.—United 
Service Magazine. 


PERFORMANCE OF THE BritisH Dziricrite “Eta.”—The new dirigible 
Eta performed a startling feat on October 20, when it was despatched 
from Farnborough to Odiham to tow back the small Willows airship which 
was lying in a flying camp temporarily incapacitated by engine trouble. 
The Eta, which was built in the government sheds, is undergoing trials prior 
to being taken over by the Royal Flying Corps, but it was no part of the 
test that she should tow another airship a distance of 14 miles—a feat 
never before attempted. The dirigible, however, accomplished the task 
without mishap, under the navigation of Captain Waterlow, R. E., and 
Lieutenant Usborne, R. N., with a crew of factory mechanics, while 
Lieutenant Woodcock, with one assistant, steered the Willows. Six 
hundred feet of cable connected the two dirigibles, which, in order to 
lessen the risk of collision, travelled on two different levels, the Eta 
aoe about 200 feet higher than the disabled airship—United Service 

azette. 


CANALS. 


16-1IncH GuNS FoR PANAMA CANAL.—The largest gun in the world 
is to be used to guard the Panama Canal. It is a 16-inch breech- 
loading rifle, and is the first of several similar great cannon that are 
to be built for the sea coast defence of the United States. The total 
length of this gun is 49 feet 3 inches. At the breech it has a diameter of 
60 inches, and tapers from this to 28 inches at the muzzle. The main bore 
is 37 feet 44 inches long, and it has a diameter of 16 inches. The cylin- 
drical part of the powder-chamber is 7 feet 5 inches long, with a diameter 
of 18.9 inches. If smokeless powder is used it will require 576 pounds 
for a single charge; and if black powder is used 1176 pounds will be neces- 
sary. The projectile of the gun measures 5 feet 4 inches in length, weighs 
over a ton—2370 pounds—and when it leaves the muzzle it can penetrate 
42.3 inches of steel. The range is no less than 21 miles, and the projectile 
will leave the gun at a speed of 2300 feet a second. In ranging this score 
of miles the shell reaches an elevation of about 30,500 feet—Page’s 
Weekly, 


Riva. CANAL aT PANAMA.—Reports of a British financed and British 
built sea-to-sea canal in Colombia as a rival to the Panama Canal, were 
revived at New Orleans when Ernest Vlepetko, an engineer, who had 
lately been at the Isthmus, reported that it was commonly believed by the 
Canal Commission that Great Britain is about to build such a canal. Mr. 
Bunau-Varilla is said to be on his way to Colombia to inspect plans for a 
canal by the Atrato River route. The scheme intends a sea level canal, 
avoiding the use of locks.—Army and Navy Journal. 


INTERCOASTAL WATERWAY FROM BosTON TO THE Rio GRANDE RIVER.— 
General W. H. Bixby, Chief of Engineers, U. S. A., has reported to Con- 
gress favorably on a project to build an intercoastal waterway from Boston 
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to Beaufort, N. C., at an expense to the government of $20,000,000. His 
plans call for a lock canal of 12 feet draft and 90 feet wide from the 
Delaware River to New York Harbor. Among the recommendations is 
one that the Chesapeake and Delaware Canal in Pennsylvania be purchased 
by the government, enlarged and made a sea-level waterway. It is pro- 
posed that the State of New Jersey contribute $3,000,000 and the State 
of Pennsylvania, $7,000,000 for the proposed waterway system. In initial 
smererieiee of $100,000 with annual appropriations thereafter of $500,000 
is urged. 

A partial report by the Board of Army Engineers on the project for an 
intercoast inland waterway from Boston to the Rio Grande River was 
filed in Washington September 11. The report presented plans for a canal 
to feet in depth from Beaufort, N. C., to Key West at a cost of $30,054,000, 
and a canal 7 feet in depth across the Florida peninsula at a cost of $14,- 
444,869.— Shipping, Illustrated. 


Care Cop Canat.—Unless something unexpected occurs, the Cape Cod 
Canal will be open to shipping July 1, 1914. Two of the biggest dredges 
in the world are excavating about 4000 yards daily, and estimates made by 
engineers show that only 4,000,000 yards remain. In addition to scoop 
dredges and steam shovels the builders are using suction dredges, which are 
pumping sand and water from the bed of the canal and forcing it through 
pipes along the right of way, where new land is being made. The canal, 
work on which was begun August 19, 1907, will be 12 miles long, extending 
from Bourne on Buzzard’s Bay, to a point near Sandwich, on Cape Cod 
Bay. It will have a depth of 25 feet at low water and at its narrowest 
point will be 100 feet wide at the bottom and 200 feet wide on the surface, 
with a maximum width of 160 feet at the bottom and 320 feet at the sur- 
face. The cost of construction will be about $12,000,000, and it is estimated 
that the cost of operation will be about $200,000 a year. It will be open 
to shipping all the year according to the plans.—Nautical Gazette. 


WELLAND CANAL.—The Canadian Government has voted an initial ap- 
propriation of $2,000,000 for deepening and widening the Welland Canal, 
connecting Lake Erie and Lake Ontario, so that it will be not less than 25 
feet deep and not less than 200 feet wide. The Niagara peninsula of the 
Province of Ontario has experienced a decided industrial awakening since 
the water-power of Niagara Falls and DeCew’s Falls has been made avail- 
able by electrical transmission. The shipping facilities of the canal, there- 
fore, have become of greatly increased importance. It is said that the total 
cost of the improvement will run to $50,000,000.—Electrical World. 


THe New MtiuermM-RuwrR CanaL.—The new Miilheim Canal, which has 
been approved by the authorities, concerns Miilheim on the Ruhr, one of 
the several towns of that name, and not to be confounded with Miilheim 
on the Rhine, close to Cologne. The new canal is to branch off from the 
Rhine-Herne Canal, now approaching completion, which joins the Rhine 
at the combined junction of the Rhine with the harbor basins of Ruhrort 
and Duisburg, the largest inland harbor in existence. The object of the 
new canal is to cut off some of the sharp curves of the Ruhr River and to 
avoid some railway bridges. Thus the new canal proper will only have a 
length of 4 km. (2% miles about); but the bed of the river is to be 
widened to a depth of 4 m. (13 feet), a bottom width of 28 m. (92 
feet), and a water-level width of 45 m. (148 feet), so that the river can 
carry boats of 1700 tons burthen. A new lock is to have a length of 120 
m. (394 feet) and a width of 12 m. (39% feet). The total cost for the 
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canal, river regularization, and a harbor basin at Miilheim is estimated at 
13,000,000 marks (£650,000) and will be opened, it is hoped, early in 1910. 
—Engineering. 


Zuyper ZEE.—True to its traditions for robbing the sea for its territory, 
Holland has decided to drain the Zuyder Zee so as to form a new province. 
This body of water was formerly a lake surrounded by marshes. Its pres- 
ent extent of about 2000 square miles is chiefly the result of floods which 
occurred in the thirteenth century. The Zee is from ten to 19 feet deep. 
—The Marine Journal. 
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BOOK NOTICE. 





“War Time in Manila.” By Rear Admiral Bradley A. Fiske, U. S, Navy, 
Published by Richard G. Badger, the Gorham Press, Boston, 276 pages, 
with illustrations and two maps. Price $1.50. 


This interesting narrative opens with a graphical, personal and non- 
technical description of the battle of Manila Bay and then carries the 
story of our work in the Philippines up to January, 1900, thus ineluding 
the beginnings of the insurrection. 

It is written mostly from notes culled from letters written home at the 
time. Those of us who are familiar with the easy and agreeable diction 
of Rear Admiral Fiske wili accept the book at a glance as intensely 
interesting and readable. It takes one back to the Philippines and we con- 
stantly are meeting old familiar friends and places throughout the book. 
The pen picture of the actions and feelings of men about to go into 
battle is very real, and the style of the whole book reminds us of the 
invaluable works of the late Captain Semenoff. 

The book relates the incidents connected with the occupation of Cavite, 
the beginnings of the Filipino army under Aguinaldo, the closing in on 
Manila, the landing of our Army and the gradual development of the 
tension between our forces and the Filipinos which eventually, in spite 
of their skilful handling by Admiral Dewey, resulted in the insurrection. 

This insurrection the author believes would not have occurred if the 
civil authorities had let our tactful Admiral alone and not permitted others, 
who had not seen the Filipino at home and so did not appreciate him or 
know how to take him, to exasperate him needlessly. 

There has been a tendency at times to belittle the victory and the work 
of Admiral Dewey; yet, if the Spanish Admiral had had a proper concep- 
tion of the art of war his force would have been far superior to ours. 
The author makes the point that the Spanish committed the fatal error 
of dividing their forces in the face of the enemy. Montojo, if he had 
fought his fleet in front of Manila reinforced by its modern guns, four 
of which were 9.2 inches caliber and more powerful than any guns in 
our fleet, would have had a force far superior to our fleet, and the result 
might likely have been far different. 

The change in attitude of foreign officials towards our nation due to 
our modern ascendency to a position of world importance is very graph- 
ically expressed and aptly illustrated in the fifth chapter. 

The author’s description of the picturesque walled city—the most inter- 
esting city in the world—is clear and full of rememberances. The expe- 
riences of navy wives in Manila make us more than ever appreciate their 
loyalty to their husbands in face of all odds. We wish that every one 
at all interested in the service might read this book believing that they 


will find it well worth while from every standpoint. 
RatpH Ear _e. 
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MINUTES OF THE ANNUAL MEETING, 1913. 





U. S. Navat ACADEMY, ANNAPOLIS, MARYLAND, 
October I0, 1913. 


In pursuance of the following notice the annual meeting was 
held at 8.15 p. m. at the Officers’ Mess: 


U. S. Navat ACADEMY, ANNAPOLIS, MARYLAND, 
September 26, 1913. 
To the Members of the United States Naval Institute: 


The regular annual meeting of the United States Naval Institute and the 
election of officers will take place in the Board Room of the Officers’ Mess 
at the United States Naval Academy on Friday, October 10, 1913, at 8.00 
p. m. 

E. J. Kine, 
Lieutenant Commander, U. S. N., 
Secretary and Treasurer. 


Captain J. H. Gibbons, U. S. Navy, Vice-President, presided, 
there being forty-three members present. 
The minutes of the last annual meting were read and approved. 
The first and stated business being the election of officers, the 
following tellers reported the vote, having been appointed by the 
Chairman one week previous: 
Lieutenant Commander A. St. C. Smith, U. S. N. 


Lieutenant R. L. Ghormley, U. S. N. 
Lieutenant (J. G.) H. M. Bemis, U.S. N. 


The tellers reported the results of the election as follows: 


President : 
Rear Admiral Bradley A.. Fiske, U.S. Neeens siscceccernwwseceen 269 
Cees eS Sie Tas anim le WA Ss Ran ad 225 
Secretary and Treasurer : 
Lieutenant Commander E. J. King, U. S. N..... 0.0.00. cee eee eee 247 
Lieutenant Commander A. Bronson, U, S. N............0.00e000+ 97 
Lieutenant Commander R. Williams, U. S. N.......... 0.0. ee eee 75 


Lieutenant Commander S. W. Bryant, U. S. N................4. 65 
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Board of Control: 
Naval Constructor D. W. Taylor, U. S. N 
Lieutenant Commander N. L. Jones, U. S. 


ROO Ae WW BADEN, MACE BN vies cs crc cce ce piss cseesce sag sta 
oO PLR OS Oe, ieee 
Commander J. R. P. Pringle, U.S. Ni... cece ee cc eee e eee 106 
Commander J.T. ‘Tompkins, U.S. Novis veces. ce geese cece AE 


Lieutenant Commander J. P. Morton, U. S. N...................184 
Captain €hvB Biryam, 05 Bi A. ah Blk ks ok leh on es cK 
BE a SR TS GE © a: RR a Om er E 146 
Lieutenant Commander R. L. Berry, U.S. N................++.-19 
CommeandetiG: ‘Hi: Burrage, Ui SiN ic. ie. a uci ited. 122 
Ceeeeeeen Fi, 0, FIG. Uy dN tc tS 9 cele Ve tee ome mes bb ROU 
OPN ee ee a oe ae. i ne rn. 
Naval Constructor W. G. DuBose, U.S. N..................006 III 
OE Fg OY INS 6 Oe , A rei 


i ee a sad ges eins sx 0 98 «mae 
SEN SSM BD, Is sod ok cc gs oe oe 08 as 8 0405 over eee 


Treutenant (7. G.) G. AH: Bowdey, U. 5S. Ne a SP 
Santtoring: votes; for, Presidents: ci0 ois co swale ae die decreed ovesawd lawsighdes 4 
SCM CN MR TCE, SCS Seoacisigi. a is Ld NU aade veceat 4 
Scattering wates hot Board: of: Comtrtll id. iil. i eben oe ee Bae 18 

NIN eR i as EE, ip ‘alele Wa a 0 sid Bea ns OOlRe clan 408 


The following officers were then announced elected: 


President : 
Rear Admiral Bradley A. Fiske, U. S. N. 


Secretary and Treasurer : 
Lieutenant Commander E. J. King, U. S. N. 


Board of Control: 
Naval Contructor D. W. Taylor, U. S. N. 
Lieutenant Commander N. L. Jones, U. S. 
Captain G. W. Logan, U. S. N. 
Commander W. W. Phelps, U. S. N. 
Commander J. R. P. Pringle, U. S. N. 
Commander J. T. Tompkins, U. S. N. 


N. 


The Secretary and Treasurer reported as follows: 

To: The Members of the United States Naval Institute. 

Subject: Annual Report of Secretary and Treasurer. 

(1) The United States Naval Institute is in the fortieth year 
of its existence—it may therefore be affirmed that it is to-day an 
established adjunct of the naval profession—its field is growing 
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broader as the progress of the arts and the increase of knowledge 
continue to make enlarged demands on the naval profession. The 
need for such an organization as the Naval Institute was never 
greater—it will certainly never grow less. 

(2) The officers of the Institute have clearly in mind the pres- 
ent-day needs of the naval profession, as is evidenced by the char- 
acter of articles that appear in the pages of the PRocEEDINGs. 
It is contemplated to expand the scope of the PRocEEDINGs to 
include not only the War College extension work, but also the 
work done in the Post-Graduate Department of the Naval 
Academy. It is felt that all will agree that the work done by Lieu- 
tenant Commander Earle as Secretary-Treasurer of the Institute 
has not only enlarged ts membership, but has also set a high 
standard of usefulness in the character of the material appearing 
in the pages of the PROCEEDINGs. 

(3) The membership of the Institute is now: 


PUMA og oh. a yas Ca oa capinccds Lekgacabeens OU CrttCe 1004 
EATS 5s 5's 0c 0-0:0'4.0.0.9 0 0 0 EMERERIEMCN ss 20 CEN RED As OEP Eee 132 
EEF POON HE ort asorh <rde bas aennntiCacat 164 
ENE hv. c vc pu vinecscébcks da cepunwaaveeee’ Muieecuel 3 
—— 1303 
Stibechiphong: iii sn. Li seek’, ode beEN vleb et os mcdana Vier es 430 
EPxehanres (2. j.a00%. lotta heck RO G.I ree 110 
INSEORTIORTS. -... >. 3.5 50s nidwnw'd's oe ¥inia's demstrserbinba se Meme ae 32 
PUOMAUROBED 5. iv 5 00 ccbica ee edera skid aise 45 
— 617 
TOtal occ cccccvEow ade tbedw wetted sates bee Che week cues 1920 


(4) During the year 14 members resigned, 11 died, 9 were 
dropped and 234 members were admitted, making a net increase 
in membership of 200, as compared with net increase of 83 for 
last year. 

(5) The membership is not as large as it should be—every 
officer in the service should find it to his professional advantage 
to be a member of the Institute. Endeavor is being made to make 
the pages of the PROCEEDINGS necessary to every naval officer if 
he wishes to keep up with his profession—not only War College 
Extension and Post-Graduate work appear in the PROCEEDINGs, 
but the Institute offers its services as a bureau of information on 
professional questions. A step has already been taken in this 
direction in inviting officers to suggest topics which they would 
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like to see dealt with in the pages of the ProceEpincs. The pres- 
ent intention goes somewhat further and invites the references 
of questions on professional subjects to the Institute, which will 
endeavor to obtain replies. 

(6) Pursuant to a resolution passed at the last annual meeting 
the Board of Control has obtained the following suggested prize 
essay topics: 

(a) “The Proper Organization and Administration of the 
National Fleet for Conduct of a Great Campaign.” 

(b) “ Theory vs. Practice in Naval Tactics.” 

(c) “ Progressive Education of Naval Officers: A Discus- 
sion of the Requirements of (a) The Midshipmen and 
the Naval Academy, (b) Thé Commissioned Officers 
and the Post-Graduate and Specialty Courses, (c) 
Commanding and Flag Officers and the War College.” 

(d) “Is Our Present Training Service Adequate.” 

(e) “ Morale.” 

(f) “ The Principles of Command.” 

(7) The Officers of the Institute hve been changed during the 
year as follows: 

On June 4, 1913, Commander W. W. Phelps, U. S. N., was 
elected a member of the Board of Control, vice Commander L. M. 
Nulton, U.S. N., detached. 

On August 7, 1913, Lieutenant Commander E. J. King, U.S. N., 
was elected Secretary-Treasurer, vice Lieutenant Ralph Earle, 
U.S. N., detached on September 1, 1913. 

On the same day Lieutenant W. A. Hall, U. S. N., was elected 
a member of the Board of Control, vice Lieutenant Commander 
E. J. King, U.S. N., elected Secretary-Treasurer. 

(8) It may be noted that since the last report there has been 
acquired for the Institute 

One (1) $7000 City of New York, interchangeable gold bond 

due 1962, bearing interest at rate of 444% per annum. 

(9) As in the last year’s report, attention is invited to the fact 
that the cost of publishing the PRoCEEDINGs per year (2000 copies 
each issue) is $10,000, whereas the income from investments, 
dues, subscriptions and advertisements is only about $7000. The 
profit on the sale of books published by the Institute makes up the 
deficit and leaves a balance for investment. The need for increased 
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membership is again in evidence, as the unit cost of publishing the 
PROCEEDINGS decreases with the number of copies printed. 

(10) The excess of receipts over expenditures and liabilities 
for the year is $2026.09, which is less than it was last year—this 
difference is due to the expense attending revision of a large num- 
ber of books published by the Institute—such expenditures are 
of the nature of an investment on which the returns are sure. 
There has also been a marked reduction made in the selling price 
of books published by the Institute. 

(11) Members are urged to manifest their interest in the Insti- 
tute not only by reading the PRocEEDINGs, but by talking about 
them, by submitting articles and discussions for publication, and 
by making use of the facilities of the Institute in professional 
questions, and last but not least, by securing members. 


RECEIPTS AND DISBURSEMENTS FOR THE YEAR ENDING 
SEPTEMBER 30, 1913. 





Receipts from October 1, 1012, to September 30, 1913............ $32,971.60 
Balance.on hand October 1, 1912.5...5...0ccsneet ees bia 18,950.64 
OM se a Sar en So VO OT Ee a eset “st basis 
Disbursements from October I, 1912, to September 30, 1913..... 38,003.32 
Balance September 30, 1013 esis cick lived Mase tans «i dive Sebeties 


31LLS RECEIVABLE. 


BOOM APIGG is ois’ vse wines’ RUN Sorerds tiv ht REA ates TOBE TES $775.50 
Se tre: EMM CR ORS ae. . vies s s)guew usu bate Rawk chen 4,108.61 
Pes eaeeripons. 2062 Be i os. iGtadas nates be dee 122.34 
mee: Aivettinements: 5. 000004 05.4 DODIOIPR VND CK 244.21 
5,250.66 
$19,169.58 
LIABILITIES. 
I, Rr A ae $362.06 
Western Union Telegraph Co...........cceeeceesceees .37 
362.43 
$18,807.15 
Amount due reserve fund not yet transferred.......... 60.00 


$18,747.15 
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The following persons were then duly elected life members of 
the Institute: 


Honorable George von L. Meyer. 
K. M. Lundberg, Lieutenant, N. Y. Naval Militia. 


The following persons were then duly elected associate mem- 
bers of the Institute: 


W. H. Munter, 1st Lieutenant, U. S. R. C. S. 
Hunter Wykes, Esq. 

L. F. Hesselman, Lieutenant, N. Y. Naval Militia. 
O. B. Keller, Esq. 

Henry A. Richardson, Esq. 

E. D. Jones, Lieutenant, U. S. R. C. S. 

Harry C. Palmer, Esq. 

Joseph M. Hoffmann, Esq. 

Radler de Aquino, Lieutenant Commander, Brazilian Navy. 
Frederick A. Savage, Esq. 

George W. Eyre, Esq. 

Charles S. Linch, Esq. 

W. D. Brereton, Esq. 

G. W. Grupp, Esq. 

Eckford C. De Kay, Esq. 

H. A. W. Dinning, Esq. 

E: Videla, E., Lieutenant, A. N. 

Louis N. Feipel, Esq. 

C. J. Todd, Lieutenant, U. S. R. C. S. 

Bertrand J. Clergue, Civil Engineer. 

R. L. Newman, Naval Architect. 

G. Mac. Macdonald, Esq. 

S. Taguchi, Lieutenant Commander, I. J. Navy. 


Commander G. H. Burrage, U. S. N., offered the following 
motion, which was duly seconded and voted unanimously in the 
affirmative : 

That the Secretary and Treasurer be directed to write to Lieutenant Com- 


mander Ralph Earle, U. S. Navy, a letter of thanks for his able services as 
Secretary and Treasurer of the Institute during the past year. 


There being no further business before the meeting, adjourn- 
ment was had at 8.50 p. m. 
E. J. KIN, 
Lieutenant Commander, U. S. Navy, 
Secretary and Treasurer. 
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NAVAL ACADEMY GRADUATES’ ASSOCIATION. 





The Board of Control of the Naval Institute have granted 
space in their ProcEEDINGs for a new department for the use of 
the Graduates’ Association. 

It is proposed to use this space to bring before the graduate body 
any items of information or of general interest that may from time 
to time present themselves. Heretofore the only method of commu- 
nication has been through the circulars issued yearly in regard to 
the annual meeting and dinner, a method which has proved unsatis- 
factory, to say the least. The Council would be glad to receive, for 
incorporation in this department, any matter which it is thought 
may prove of interest to the graduates or of benefit to the Associa- 
tion. 

Last spring the Class of ’92 brought to the attention of the 
Council the desirability of the graduates placing in the Naval 
Academy Chapel a memorial window to Admiral David Glasgow 
Farragut, U.S. N. This was adopted by proxy vote at the annual 
business meeting held on June 5, 1913. After considerable debate 
the following resolution was adopted: 

“ That the Council will appoint a committee to determine upon the design, 
costs, and methods of financing the window and to carry the matter to 


completion. Provided, that subscriptions be restricted to graduates of the 
Naval Academy.” 


In compliance with the above resolution, the Council have ap- 
pointed the following committee : 


Rear Admiral J. C. Watson, U. S. Navy. 
The Superintendent of the Naval Academy. 
Captain A. W. Grant, U. S. Navy. 
Honorable J. W. Weeks, U. S. Senate. 
Commander S. S. Robinson, U. S. Navy. 
Commander C. T. Jewell, U. S. Navy. 
Professor D. M. Garrison, U. S. Navy. 


In appointing the above committee the Council had in mind three 
main points: that the committee should be not too large to be 
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workable ; that all groups of the graduates should be represented, 
and that a majority of the committee should be so situated that 
they could attend the meetings in Washington. As soon as Ad- 
miral Watson returns to Washington the committee will meet to 
organize and start the campaign for funds. 

Preliminary approximate estimates place the cost of a window 
suitable for the purpose between $7,500 and $10,000. The amount 
to be expended, of course, will depend upon the funds available 
from subscriptions. It is intended to place the Farragut memorial 
in the window space opposite the present Sampson window. 

Further particulars will be sent out in the form of a circular 
wLen the plans of the committee are matured. 

D. M. Garrison, 
Secretary and Treasurer. 
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LIST OF PRIZE ESSAYS. 


1879. 
Naval Education. Prize Essay, 1879. By Lieut.-Com. A. D. Brown, 
U.S.N 


Navat Epucation. First Honorable Mention. By Lieut.-Com. C. F. 
Goodrich, U.S. N. 
Nava Epucation. Second Honorable Mention. By Commander A. T. 
Mahan, U.S. N ae 
1880. 


“The Naval Policy of the United States.” Prize Essay, 1880. By Lieu- 
tenant Charles Belknap, U.S. N. 


1881. 


The Type of (I) Armored Vessel, (II) Cruiser best suited to the Present 
Needs of the United States. Prize Essay, 1881. By Lieutenant E. W. 


Very, U.S.N. 
Seconp Prize Essay, 1881. By Lieutenant Seaton Schroeder, U.S. N. 


1882. 

Qur Merchant Marine: The Causes of its Decline and the Means to be 
taken for its Revival. “Nil clarius aquis.” Prize Essay, 1882. By 
Lieutenant J. D. J. Kelley, U. S.N. 

“MAIS IL FAUT CULTIVER NOTRE JARDIN.” Honorable Mention. By Master 
C. G. Calkins, U.S. N. 

% Pee MEORA. Honorable Mention. By Lieut.-Com. F. E. Chadwick, 

“CAUSA LATET: VIS EST NOTISSIMA.” Honorable Mention. By Lieutenant 
R. Wainwright, U.S. N. 

1883. 

How may the Sphere of Usefulness of Naval Officers be extended in Time 
of Peace with Advantage to the Country and the Naval Service? 
“Pour encourager les Autres.” Prize Essay, 1883. By Lieutenant 
Carlos G. Calkins, U.S. N. 

“SEMPER PARATUS.” First Honorable Mention. By Commander N. H. 
Farquhar, U.S. N. 

“CULIBET IN ARTE SUA CREDENDUM eEsT.” Second Honorable Mention. 
By Captain A. P. Cooke, U. S.N. 


1884. 
The Reconstruction and Increase of the Navy. Prize Essay, 1884. By 
Ensign W. I. Chambers, U.S. N. 


1885. 
Inducements for Retaining Trained Seamen in the Navy, and Best System 
of Rewards for Long and Faithful Service. Prize Essay, 1885. By 
Commander N. H. Farquhar, U.S. N. 


1886 


What Changes in Organization and Drill are Necessary to Sail and Fight 
Effectively Our Warships of Latest Type? “Scire quod nescias.” 
Prize Essay, 1886. By Lieutenant Carlos G. Calkins, U.S. N. 

Tue Resutt oF ALL NAVAL ADMINISTRATION AND EFFORTS FINDS ITS EXPRES- 
SION IN Goop ORGANIZATION AND THOROUGH Dritt on Boarp or Sutr- 
ABLE Suips. Honorable Mention. By Ensign W. L. Rodgers, U.S. N. 
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1887. 
The Naval Brigade: its Organization, Equipment and Tactics. “In hoc 
signo vinces.” Prize Essay, 1887. By Lieutenant C. T. Hutchins. 


1888. 
Torpedoes. Prize Essay, 1888. By Lieut.-Com. W. W. Reisinger, U.S. N. 


1891. 
The Enlistment, Training and Organization of Crews for our Ships of War. 
Prize Essay, 1891. By Ensign A. P. Niblack, U.S. N. 
DIsPosiITION AND EMPLOYMENT OF THE FLEET: SHIP AND SQUADRON DRILL 
Honorable Mention, 1891. By Lieutenant R. C. Smith, U.S. N. 


1892. 
Torpedo-boats: their Organization and Conduct. Prize Essay, 1892. By 
Wm. Laird Clowes. 
1894. 

The U.S.S. Vesuvius, with Special Reference to her Pneumatic Battery. 
Prize Essay, 1894. By Lieut.-Com. Seaton Schroeder, U.S. N. 
Nava Rerorm. Honorable Mention, 1894. By Passed Assistant Engineer 

F, M. Bennett, U. S. N. 


1895. 

Tactical Problems in Naval Warfare. Prize Essay, 1895. By Lieut.-Com. 
Richard Wainwright, U.S. N. 

A SuMMARY OF THE SITUATION AND OUTLOOK IN Europe. An Introduc- 
tion to the Study of Coming War. Honorable Mention, 1895. By 
Richmond Pearson Hobson, Assistant Naval Constructor, U.S. N. 

SUGGESTIONS FOR INCREASING THE EFFICIENCY OF Our New Suips. Hon- 
orable Mention, 1895. By Naval Constructor Wm. J. Baxter, U.S. N. 

Tue Battle or THE Yatu. Honorable Mention, 1895. By Ensign Frank 
Marble, U.S. N. 

1806. 

The Tactics of Ships in the Line of Battle. Prize Essay, 1896. By Lieu- 
tenant A. P. Niblack, U.S. N. 

THE ORGANIZATION, TRAINING AND DISCIPLINE OF THE Navy PERSONNEL 
AS VIEWED FROM THE SHIP. Honorable Mention, 1896. By Lieutenant 
Wm. F. Fullam, U. S. N. 

NavaL APPRENTICES, INDUCEMENTS, ENLISTING AND TRAINING. The Sea- 
man Branch of the Navy. Honorable Mention, 1896. By Ensign 
Ryland D. Tisdale, U.S. N. 

Tue Composition oF THE Feet. Honorable Mention, 1896. By Lieuten- 
ant John M. Ellicott, U.S. N. 


1897. 

Torpedo-boat Policy. Prize Essay, 1897. By Lieutenant R. C. Smith, 
U.S.N. 

A Proposep Unirorm Course or INSTRUCTION FOR THE NAVAL MILITIA 
Honorable Mention, 1897. By H. G. Dohrman, Associate Member, 
U.S.N. 1. 

Torpepors In Exercise AND Battie. Honorable Mention, 1897. By Lieu- 
tenant J. M. Ellicott, U. S. N. 
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1898. 
Esprit de Corps: A Tract for the Times. Prize Essay, 1898. By Captain 
Caspar Frederick Goodrich, U.S. N. 
Our Navat Power. Honorable Mention, 1898. By Lieut.-Com. Richard 
Wainwright, U.S. N. 
TARGET PRACTICE AND THE TRAINING OF GuN Captains. Honorable Men: 
tion, 1898. By Ensign R. H. Jackson, U.S. N. 


1900. 
Torpedo Craft: Types and Employment. Prize Essay, 1900. By Lieu- 
tenant R. H. Jackson, U.S. N. 
Tue AUTOMOBILE ToRPEDO AND Its Uses. Honorable Mention, 1900. By 
Lieutenant L, H. Chandler, U.S. N. 


I9OI. 
Naval Administration and Organization. Prize Essay, 1901. By Lieuten- 
ant John Hood, U.S.N. 


1903. 

Gunnery in Our Navy. The Causes of its Inferiority and Their Remedies, 
Prize Essay, 1903. By Professor Philip R. Alger, U.S. N. 

A Nava Traininc Poticy anp System. Honorable Mention, 1903. By 
Lieutenant James H. Reid, U.S. N. 

SYSTEMATIC TRAINING OF THE ENLISTED PERSONNEL OF THE Navy. Honor- 
able Mention, 1903. By Lieutenant C. L. Hussey, U.S. N. 

Our Torpepo-Boat Fiotitra. The Training Needed to Insure its Effi- 
ciency. Honorable Mention, 1903. By Lieutenant E. L. Beach, U.S. N. 


1904. 
The Fleet and Its Personnel. Prize Essay, 1904. By Lieutenant S. P. Ful- 
linwider, U.S. N. 
A Prea ror A HicHer Puysicat, Morat AND INTELLECTUAL STANDARD 
OF THE PERSONNEL FOR THE Navy. Honorable Mention, 1904. By 
Medical Inspector Howard E. Ames, U.S. N. 


1905. 
American Naval Policy. Prize Essay, 1905. By Commander Bradley A. 
Fiske, U.S. N. 


Tue DEPARTMENT OF THE Navy. Honorable Mention, 1905. By Rear- 
Admiral Stephen B. Luce, U.S. N 


1906. 

Promotion by Selection. Prize Essay, 1906. By Commander Hawley O. 
Rittenhouse, U. S. N. 

THE Elements or Fieet Tactics. First Honorable Mention, 1906. By 
Lieut.-Com. A. P. Niblack, U.S. N. 

GLEANINGS FROM THE SEA oF JAPAN. Second Honorable Mention, 1906. 
By Captain Seaton Schroeder, U.S. N. 

Tue PurcHase System or tHE Navy. Third Honorable Mention, 1906. 
By Pay Inspector J. A. Mudd, U.S. N. 
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1907. 

Storekeeping at the Navy Yards. Prize Essay, 1907. By Pay Inspector 
John A. Mudd, U.S. N. 

Batre Renearsats. A few thoughts on our next step in Fleet-Gunnery. 
oo garg Mention, 1907. By Lieut.-Comdr. Yates Stirling, 
U.S.N. 


Tue Nava Proresston. Second Honorable Mention, 1907. By Comman- 
der Bradley A. Fiske, U. S. N. 


1908. 
A Few Hints to the Study of Naval Tactics. Prize Essay, 1908. By 
Lieutenant W. S. Pye, U.S.N. 
Tue Money For THE Navy. First Honorable Mention, 1908. By Pay 
Inspector John A. Mudd, U.S.N. 


Tue Nation’s DEFENSE—THE OFFENSIVE Fieet. How Shall We Prepare 
It for Battle? Second Honorable Mention, 1908. By Lieut.-Com- 
mander Yates Stirling, U.S. N. 


1909. 

Some Ideas about Organization on Board Ship. Prize Essay, 1909. By 
Lieutenant Ernest J. King, U. S.N. 

Tue Navy ano Coast Derence. Honorable Mention, 1909. By Commo- 
dore W. H. Beehler, U.S. N. 

THE REORGANIZATION OF THE NAVAL ESTABLISHMENT. Honorable Mention, 
1909. By Pay Inspector J. A. Mudd, U.S.N. 

A PLEA For PHYSICAL TRAINING IN THE Navy. Honorable Mention, 1909. 
By Commander A. P. Niblack, U.S. N. 


I9IO. 
The Merchant Marine and the Navy. Prize Essay, 1910. By Naval Con- 
structor T. G. Roberts, U.S. N. 


Tue Navat STRATEGY OF THE Russo-JAPANESE War. Honorable Mention, 
1910. By Lieutenant Lyman A. Cotten, U.S.N. 


IQII. 
Navy Yard Economy. Prize Essay, 1911. By Paymaster Charles Conard, 
UJ. 2 me 


NavaL Power. Honorable Mention, 1911. By Captain Bradley A. Fiske, 
U. S..N. 
Wantep—First Arp. Honorable Mention, 1911. By Commander C. C. 
Marsh, U. S. N. 
1912. 
Naval Might. Prize Essay, 1912. By Lieutenant Ridgely Hunt, U. S. N 
(retired). 


Inspection Duty at THE Navy Yarns. Honorable Mention, 1912. By 
Lieut.-Commander T. D. Parker, U. S. N. 


1913. 

The Greatest Need of the Atlantic Fleet. Prize Essay, 1913. By Lieut.- 
Commander Harry E. Yarnell, U. S. N. 

Navy DeparTMENT OrGANIzATION. A Study of Principles. First Honor- 
able Mention, 1913. By Commander Yates Stirling, Jr., U. S. N. 


TRAINED INITIATIVE AND Unity or Action. Second Honorable Mention, 
1913. By Lieut.-Commander Dudley W. Knox, U. S. N. 
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NOTICE, 


The U. S. Naval Institute was established in 1873, having for its object 
the advancement of professional and scientific knowledge in the Navy. 
It now enters upon its fortieth year of existence, trusting as heretofore 
for its support to the officers and friends of the Navy. The members of 
the Board of Control cordially invite the co-operation and aid of their 
brother officers and others interested in the Navy, in furtherance of the 
aims of the Institute, by the contribution of papers and communications 
upon subjects of interest to the naval profession, as well as by personal 
support and influence. 

On the subject of membership the Constitution reads as follows: 


ARTICLE VII. 


Sec. 1. The Institute shall consist of regular, life, honorary, and 
associate members. 

Sec. 2. Officers of the Navy, Marine Corps, and all civil officers at- 
tached to the Naval Service, shall be entitled to become regular or life 
members, without ballot, on payment of dues or fees to the Secretary 
and Treasurer. Members who resign from the Navy subsequent to 
joining the Institute will be regarded as belonging to the class de- 
scribed in this Section. 

Sec. 3. The Prize Essayist of each year shall be a life member 
without payment of fee. 

Sec. 4. Honorary members shall be selected from distinguished Naval 
and Military Officers, and from eminent men of learning in civil life. 

* The Secretary of the Navy shall be, ex officio, an honorary member. 
Their number shall not exceed thirty (30). Nominations for honorary 
members must be favorably reported by the Board of Control, and a 
vote equal to one-half the number of regular and life members, given 
by proxy or presence, shall be cast, a majority electing. 

Sec. 5. Associate members shall be elected from Officers of the Army, 
Revenue Cutter Service, foreign officers of the Naval and Military 
professions, and from persons in civil life who may be interested in 
the purposes of the Institute. 

Sec. 6. Those entitled to become associate members may be elected 
life members, provided that the number not officially connected with 
“ a and Marine Corps shall not at any time exceed one hundred 

100). 

Sec. 7. Associate members and life members, other than those entitled 
to regular membership, shall be elected as follows: “ Nominations 
shall be made in writing to the Secretary and Treasurer, with the name 
of the member making them, and such nominations shall be submitted to 
the Board of Control, and, if their report be favorable, the Secretary 
and Treasurer shall make known the result at the next meeting of the 
Institute, and a vote shall then be taken, a majority of votes cast by 
members present electing.” 


The Proceepincs are published quarterly and anyone may subscribe for 
them, The annual subscription is $3.00; single copies, 75 cents. Annual 
dues for members and associate members, $2.00. Fee for life membership, 


30.00. 
All letters should be addressed U. S. Naval Institute, Annapolis, Md., 


ae all checks, drafts, and money orders should be made payable to the 
ame, 
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SPECIAL NOTICE. 


NAVAL INSTITUTE PRIZE ESSAY, 1914. 





A prize of two hundred dollars, with a gold medal, and a life-member- 
ship in the Institute, is offered by the Naval Institute for the best essay 
presented on any subject pertaining to the naval profession. 

On the opposite page are given suggested topics. Essays are not limited 
to these topics and no additional weight will be given an essay in awarding 
the prize because it is written on one of these suggested topics over one 
written on any subject pertaining to the naval profession. 

The following rules will govern this competition: 

1. The award for the prize will be made by the Board of Control, voting 
by ballot and without knowledge of the names of the competitors. 

2. Each competitor to send his essay in a sealed envelope to the Secre- 
tary and Treasurer on or before January 1, 1914. The name of the writer 
shall not be given in this envelope, but instead thereof a motto. Accom- 
panying the essay a separate sealed envelope will be sent to the Secretary 
and Treasurer, with the motto on the.outside and writer’s name and motto 
inside. This envelope is not to be opened until after the decision of the 
Board. : 

3. The successful essay to be published in the Proceepincs of the Insti- 
tute; and the essays of other competitors, receiving honorable mention, to 
be published also, at the discretion of the Board of Control; and no change 
shall be made in the text of any competitive essay, published in the Pro- 
CEEDINGS of the Institute, after it leaves the hands of the Board. 

4. If, in the opinion of the Board of Control, the best essay presented 
is not of sufficient merit to be awarded the prize, it may receive “ Honor- 
able Mention” or such other distinction as the Board may decide. 

5. In case one or more essays receive “ Honorable Mention,” the writers 
thereof will receive a minimum prize of seventy-five dollars and a life- 
membership in the Institute, the actual amounts of the awards to be decided 
by the Board of Control in each case. 

6. Any essay not having received honorable mention may be published 
also, at the discretion of the Board of Control, but only with the consent 
of the author. 

7. The essay is limited to fifty(s0) printed pages in the Proceepincs of 
the Institute. 

8. All essays submitted must be either typewritten or copied in a clear 
and legible hand. 

9. In the event of the prize being awarded to the winner of a previous 
year, a gold clasp, suitably engraved, will be given in lieu of the gold 
medal. 

By direction of the Board of Control. 

E. J. KING, 
Lieut. Commander, U. S. N., Secretary and Treasurer. 
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SUGGESTED PRIZE ESSAY TOPICS. 


(a) “The Proper Organization and Administration of the 
National Fleet for the Conduct of a Great Campaign.” 

(b) “ Theory vs. Practice in Naval Tactics.” 

(c) “ Progressive Education of Naval Officers: A Discussion 
of the Requirements of (a) The Midshipman and the Naval 
Academy, (b) The Commissioned Officers and the Postgraduate 
and Specialty Courses, (c) Commanding and Flag Officers and 
the War College.” 

(d) “Is Our Present Training Service Adequate? ” 

(e) “ Morale.” 

(f) “ The Principles of Command.” 
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Academy, The Postgraduate Department of the Naval. Belknap, R. R. 
No. 145, p. 135. 

Administration in America, 1861-1911, A Half Century of Naval. Paullin, 
C.O. Nos. 145, 146, 147, 148, pp. 165, 735, 1217, 1460. 

Alaskan Coal Investigating Expedition, Navy. Downey, J. O. No. 148, 
p. 1651. 

Alden, C. S., Ph. D. Book Notice. No. 146, p. 890. 

The Santee, an Appreciation. No. 146, p. 761. 

Amalgathation Features of the Personnel Problem. Yarnell, H. E. No. 
147, p. IIII. 

Annual Meeting, 1913, Minutes of. No. 148, p. 1781. 

Annual Report of the Secretary and Treasurer of the U. S. Naval In- 
stitute. Earle, Ralph. No. 145, p. 414. 

Aquino, R. de., Lieut. Commander, Brazilian Navy. The Determina- 
tion of a Fix from Two Lines of Position. No. 147, p. 1031. 

Discussion: A Study of the Development of Finding a Line of 
Position. No. 145, p. 221. 

Athletes, The Necessity for Protecting Our. Laning, H. No. 146, p. 705. 

Aviation, Maritime. Daveluy, R., Baum, G. M., Jr. No. 147, p. 1097. 








Bakenhus, R. E., Civil Engineer, U. S. Navy. The Panama Canal. No. 
146, p. 590. 

The Transportation System of a Navy Yard. No. 147, p. 1057. 

Balkan War, Notes on the. Earle, Ralph. Nos. 145, 146, pp. 333, 807. 

Ball, Frederick. Discussion: Study of Development of Method of Find- 
ing Line of Position. No. 146, p. 821. 

Barr, E. L., Ensign, U. S. Navy. Navy Signal System. No. 146, p. 583. 

Base Line for Hydrographic Survey, Measurement of. Vossler, F. A. L. 
No. 148, p. 1511. 

Battle of Lake Erie, September 10, 1813. Neeser, R. W. No. 147, p. 92t. 

Battleships, The Ventilation of Modern. Gatewood, R. D., and Oman, 
C. W. No. 147, p. 993. 

Baum, G. M., Lieutenant, U. S. Navy. Maritime Aviation (translation). 
No. 147, p. 1097. 

Beehler, W. H., Commodore, U. S. Navy. The Italian-Turkish War. No. 
145, p. 313. 

Belknap, R. R., Commander, U. S. Navy. Discussion: Organization of 
Ship. No. 146, p. 580. 

—— The Postgraduate Department of the Naval Academy. No. 145, 

P. 135. 
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Bieg, V. N., Ensign, U. S. Navy. Casualties and Experience. No. 148, p, 
1585. 

Bloch, C. C., Lieut. Commander, U. S. Navy. Discussion: A Study of the 
Development of a Line of Position. No. 145, p. 220. 

Boatswain’s Calls, The. McCarthy, S. No. 147, p. 10009. 

Book Notices. Nos. 145, 146, 148, pp. 418, 890, 1780. 

British Royal Standard, The. Washburn, H. C. No. 146, p. 791. 

Bronson, A., Lieut. Commander, U. S. Navy. Discussion. Column as a 
Battle Formation. No. 147, p. 950. 

Bryan, H. F., Commander, U. S. Navy. Book Notice. No. 145, p. 419. 

Transmission of Orders during the Naval Battles of the Russo- 
Japanese War. No. 145, p. 283. 

Bullard, B. S., Ensign, U. S. Navy. Determination by Radio-Telegraphy 
of the Difference of Longitude between Paris and Bizerte (transla- 
tion). No. 147, p. 12609. 





Calculating without Logarithms, or Interpolations, the Altitude, Hour 
Angle, Declination, or Azimuth of any Heavenly Body. Mujica, A. P., 
Translated by Hoff, A. B. No. 148, p. 1557. 

Calkins, C. G., Captain, U. S. Navy. Tradition and Progress in the Navy. 
No. 147, p. 1189. 

Calls, The Boatswain’s. McCarthy, S. No. 147, p. 1009. 

Canal, The Panama. Bakenhus, R. E. No. 146, p. 590. 

Casualties and Experience. Bieg, V. N. No. 148, p. 1585. 

Cause of Liberty-Breaking, A Direct. Phelps, W. W. No. 147, p. 1025. 

Chart Symbols, A “ Wrinkle” on. Logan, G. W. No. 148, p. 1500. 

Chesapeake, Flag of the: A Plea for the Banner with Fifteen Stripes. 
Halsey, W. F. No. 146, p. 781. 

Classification of the Personnel of the U. S. Naval Disciplinary Barracks, 
Port Royal, S. C., An Attempted. Mann, W. L. No. 147, p. 108s. 
Cluverius, W. T., Lieut: Commander, U. S. Navy. Discussion: Minimum 

Navy Yard Manufacturing Costs. No. 148, p. 1644. 

Coal for the Navy. Higgins, J. S. No. 148, p. 1427. 

Coal Investigating Expedition, Navy Alaskan. Downey, J. O. No. 148, 
p. 1651. 

Coat of Arms or Seal of the Naval Academy. Feipel, L. N. No. 145, 
p. 155. 

Coburn, F. G., Asst. Naval Constructor, U. S. Navy. Discussion: Mini- 
mum Navy Yard Manufacturing Costs. No. 148, p. 1642. 

Colt’s Automatic Revolver and Instruction of Men in its Use. Van Hook, 
C. E. No. 146, p. 677. 

Column as a Battle Formation. Knox, D. W. No. 147, p. 949. 

Command of the Sea, Naval Efficiency and. Cotten, L. A. No. 147, p. 981. 

Commercial Importance of the Panama Canal. Johnson, E. R. No. 148, 
p. 1407. 

Company Officer and his Work, The. Parker, W. E. No. 148, p. 1577. 
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Cotten, L. A., Lieut. Commander, U. S. Navy. Discussion: Column as a 
Battle Formation. No. 147, p. 963. 

Naval Efficiency and Command of the Sea. No. 147, p. 981. 

Crosley, W. S., Commander, U. S. Navy. The Naval War College, the 
General Board, and the Office of Naval Intelligence. No. 147, p. 965. 





Daveluy, R., Captain, French Navy. Maritime Aviation. No. 147, p. 1097. 
Diesel Engine Fuels. Gygax, F. X. No. 148, p. 1439. 
Disciplinary Barracks, Port Royal, S. C., An Attempted Classification of 
the Personnel of the U. S. Naval. Mann, W. L. No. 147, p. 1085. 
Discussion: Accuracy and Probability of Fire. Elliot, R..M., Jr. No. 145, 
p. 356. 

Accuracy and Probability of Fire. Knox, D. W. No. 145, p. 355. 
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NAVIGATION. 


Navigation and Compass Deviations (Revised and Enlarged, 
IQII). 


By Commander W. C. P. Muir, U. S. Navy, Head of Department of 
Navigation, U. S. Naval Academy. A practical treatise on navigation | 





and_ nautical astronomy, including the theory of compass deviation, 
prepared for use as a text-book at the U. S. Naval Academy. Though 
written primarily for use of midshipmen, the various subjects have 
been so presented that any zealous student possessing but a slight 
knowledge of trigonometry may be able to master the methods given. 


Much attention has been given to a description of the various navi- 
gational instruments, their uses and errors; to the principles involved 
in the construction of charts as well as to an account of the work 
usually performed on them; and the subject of pilotage has been con- 
sidered at length. The chapters on compass deviation include not only 
the theory but the various practical methods of compensation, using 
the rectangular method. Enough of theoretical astronomy has been in- 
corporated to enable any one without a previous knowledge of that 
science to pursue the study of the practical part of nautical astronomy. 
The chapter on Time goes largely into detail and is illustrated by 
the solution of many examples, as are all other parts of the book. 
In a consideration of “ lines of position” considerable space is given 
not only to the theories and practice of Sumner, but to the later 
adaptation of those theories by A. C. Johnson, R. N. 
The book includes a chapter on the “New Navigation,” or the 
method of Marcq Saint-Hilaire, with a full explanation of the solutions 
by computation, by nomography, and by Littlehales’ graphic method; 
KF chapters on the “ Day’s Work,” the “ Tides” and the “ Identifica- 
tion of Heavenly Bodies ”; and is in every respect an up-to-date treatise 
on Modern Navigation. It has been designed to furnish forms for 
arrangement of work, and is a handy volume in respect to dimensions. 
It is printed on opaque, thin paper of excellent quality and bulks but 
1% inches from cover to cover inclusive, although containing 765 pages. 
Besides useful tables, extracts from the nautical almanac, and 
plates of hydrographic and topographic signs and symbols, of varia- 
tion and of circles of position on a Mercator chart, there are four 
appendices. 
Appendix A is a description of submarine signals; appendix B de- 
scribes the first compensation of a compass before leaving a navy yard 
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and the procedure in special cases when compensating on one heading; 
appendix C, the use of azimuth tables in finding Z, M, t, and a great 
circle course; appendix D, Dr. Pesci’s nomogram and its use to the 
navigator. 

12mo, 765 + xvi pages. illustrated by diagrams and many text figures. 
Price $4.00. Postage 16 cents. 


Elements of Hydrographic Surveying (1911). 


By Lieut.-Commander George Wood Logan, U.S.N. All branches 
of the work connected with a marine hydrographic survey as ordi- 
narily carried out have been completely described, and the book is. 
therefore, available for purposes of reference ‘for naval officers and 
others who may be engeged in such work. ; 

Contents: I. Outline of a Hydrographic Survey.—II. Instruments 
for Hydrographic Surveying.—III. Base Line Measurement.—IV. 
Signals and their Constructions—V. The Triangulation, Main and 
Secondary.—VI. Topography.—VII. Hydrography.—VIII. Astronom- 
ical and Magnetic Observations.—IX. Tidal Data—xX. Classes of 
Surveys.—XI. Plotting. 

Appenpix: I. Distance in Feet Corresponding to the Angle Sub- 
tended by a Ten-foot Pole—II. Table of iv for Computation of 
Heights.—III. List of Articles Required by a Party for Construction 
of a Tripod Signal—IV. List of Articles Required for Triangulation 
Party.—V. List of Articles Required by Boat Sounding Party. 


12mo, 176 pages, full cloth. Price $1.50. Postage paid. 


A Practical Manual of the Compass (Revised, 1913). 


Originally prepared by Lieut. Commander Harris Laning, U.S. N., 
for the use of midshipmen to give them a sufficient knowledge of com- 
pass work to enable them to efficiently care for and use compasses on 
board ship. The complex mathematical theory of the derivation of 
the compass and the derivation of formule have been entirely omitted, 
but a sufficient explanation of causes and effects is given to enable the 
student to understand any ordinary problem that may arise. The 
book contains all the most recent data on the subject of compensation 
of the compass as well as copies of all the forms used in compass 
work with an explanation of how to use them. 

The revision consists chiefly of the addition of a chapter on service 
instruments and one on the gyroscopic compass. A valuable book for 
navigators and officers preparing for promotion. 

ConTENTS :—I. Definition of error. Methods of determining the 
error. How to apply the error—II. Description of fundamental causes 
of deviation: a qualitative analysis of the forces acting on the compass 
needle.—III. A review of causes and effect, qualitative in character, 
leading into a definite form in a quantitative sense—IV. Description, 
in a qualitative sense, of the principles of correction—V. Detailed 
and definite instructions for correction—VI. A standard method of 
compensation suggested by the Navy Department.—VII. A special 
method of compensation at sea—VIII. A special method of com- 
pensation at a navy yard, suggested by the Navy Department.— 
IX. Notes on service work: duties, records, reports, etc. X. Descrip- 
tion of service instruments. XI. The gyroscopic compass. 


7% 10¥2 in., 108 pages. Bound in flexible cloth. Price $1.25. Post- 
age 9 cents additional. 
C pies of first edition of this book on sale at 75 cents, postage paid. 
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STEAM ENGINEERING AND NAVAL 
CONSTRUCTION. 


Naval Reciprocating Engines and Auxiliary Machinery 
(“Naval Engines and Machinery,” Revised and En- 
larged, 1913). 


By Commander John K. Barton. U. S. Navy, Head of Department 
of Marine Engineering and Naval Construction, U. S. Naval Academy. 
Revised by Comdr. H. O. Stickney, U. S. Navy, Head of Depart- 
ment of M. E. and N. C., U. S. Naval Academy. Ready Jan. 1, 1914. 
. A text-book for the instruction of Midshipmen and for officers pre- 
paring for examination, fully illustrated with upwards of 260 text 
figures, and 48 plates 8 x 10 inches bound separately. 


This valuable work has been completely revised and brought up to 
date. Much new matter has been added. and about one-third of the 
illustrations have been replaced by new ones. Though devoted princi- 
pally to the reciprocating engine, the great improvements in condensing 
plants, necessitated by turbines, are described and illustrated, and the 
present-day status of the reciprocating engine as compared with the 
turbine for naval use is ably set forth. Besides being suitable for a 
text-book for the use of midshipmen it is invaluable for all officers 
who desire to be well informed on marine engineering subjects. 


ConTENTS :—I. Work and Efficiency.—II. The Action of the Steam. 
—III. Description and Nomenclature of Naval Engines—IV. The 
Slide Valve—V. Valve Gear and Reversing Arrangements.—VI. The 
Multiple Expansion Engine——VII. Cylinders, Details, Attachments.— 
VIII. Crosshead-Connecting Rod, Crank Shaft—IX. Condenser and 
Its Fittings—X. The Indicator and the Torsionmeter.—XI. Curves of 
Crank Effort.—XII. Drainage, Pumping and Fire System.—XIII. Pro- 
pulsion and Screw Propellers.—XIV. Auxiliary Machinery.—XV. En- 
gine Balancing —XVI. Operation and Management.—XVII. Port Ser- 
vice, Examinations, Adjustments and Repairs—XVIII. Engineering 
Progress in the U. S. Navy. 

The volume of Plates, bound separately, includes a valuable paper 
with charts of design on the practical method of designing screw pro- 
pellers, by Captain C. W. Dyson, U. S. Navy. 


Appenpix: Regulations for the Care and Preservation of Machinery 
—Spare Parts Carried on Board Ship—Workshop Machinery—Tools, 
etc.—Steam Tables—Navy Specifications for Stores and Material— 
Inspection of Material, Steel and Iron, Copper, Brass and Bronze— 
rxamination Yuestions in Engineering tor Line Officers for Promotion. 


8vo, 619 pages, full cloth. Price $5.75. Postage 40 cents. 


Marine and Naval Boilers (1912). 


By Lieut. Commander Frank Lyon, U. S. N., attached to U. S. Naval 
Engineering Experiment Station, and Lieut. Commander A. W. Hinds, 
U. S. N., Head of Department of Marine Engineering and Naval 
Construction, U. S. Naval Academy. 


This book was prepared in order to provide an up to date text-book 
for the midshipmen at the U. S. Naval Academy. Plates and de- 
scriptions include the most modern boiler installations on naval ves- 
sels. The great gain in fuel economy made possible by the combina- 
tion of gas analysis with intelligent firing is fully described. The 
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causes of boiler corrosion with the practical methods of its prevention 
are included. The chapter on firing covers the use of oil fuel in 
addition to coal. A study of the book should furnish all the infor- 
mation necessary for the efficient handling of a boiler plant. This book 
has been revised to date of June, 1912. 


Contents: I: Historical: Classification of Boilers—II. Fire Tube 
Boilers.—III. Water Tube Boilers—IV. Boiler Fittings—V. Boiler 
Accessories.—VI. Notes on Boiler Design—VII. Heat and Heat 
Transfer—VIII. Combustion—IX. Coal—xX. Liquid Fuel—xXI. 
Firing —XII. Draft—XIII. Corrosion: Water Treatment.—XIV. 
Regulations for Care and Management.—XV. Boiler Tests.—Ap- 
pendix and Tables. 

The book is profusely illustrated by text figures and 14 folding 
plates. It is printed on unglazed paper thus relieving eye strain. 


8vo, 450 pages. Bound in full cloth. Price $3.00. Postage 24 cents. 


Internal Combustion Engines (1907). 


By Commander John K. Barton, U. S. Navy, Head of Department 
of Engineering and Naval Construction, U. S. Naval Academy. 

An elementary treatise on gas, gasolene, and oil engines for the in- 
struction of midshipmen. Well illustrated, clear and concise in style. 
A convenient hand-book for officers desiring a good working knowl- 
edge of the essential particulars of this class of engines. 


Contents: I. Introductory.—II. Types of Explosion Engines.—III. 
Gaseous Fuels—IV. Oil Engines.—V. Engine. Tests—VI. Practical 
Operation and Management of the Explosion Engine.—Appendix. 


8vo, 135 pages, 52 illustrations, cloth. Price $1.00. Postage 10 
cents. 


Experimental Engineering (1911). 


By Commander U. T. Holmes, U. S. Navy. 

In attempting to revise the volume of “Notes on Experimental 
Engineering,” compiled by the author in 1907, so much new matter 
was at hand, and so many changes were found necessary, that it was 
deemed advisable to re-write the whole book. 

The new book should be of great assistance to those officers who 
wish to embrace the many opportunities to record valuable engineering 
data and make proper deductions therefrom. 


Contents: I. Introduction: Engineering calculations. Limits of 
accuracy. Measurements. Limits of error. Significant figures. Re- 
ports.—II. Instruments for Computing Experimental Data: The 
logarithmic scale. Different forms of the logarithmic scale. The 
slide rule. Planimeters—III Instruments for Recording Experimen- 
tal Data: The measuring machine. Pressure and vacuum gages. 
Recording gages. Gage testing apparatus. Thermometers and 
pyrometers. Revolution counters. Tachometers. Speed regulators.— 
IV. Measurement of the Quality of Steam: Definitions in thermody- 
namics. Steam calorimeters and their use. The temperature-entropy 
diagram and its uses—V. Measurement of the Rate of Flow of 
Water: Water meters of various forms. Weirs.——VI. Measurement of 
the Rate of Flow of Air and Steam: The anemometer. Pitot’s tube 
for low air pressures. Steam flow meters. Air flow meters.—VII. 
Measurement of Power: Definitions. The steam engine indicator, 
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errors to which it is subject and methods of calibration. Other 
means of measuring power. Dynamometers. The _torsionmeter, 
Calculation of shaft horse power. Various forms of the torsionmeter. 
—VIII. Testing Materials of Construction: Definitions. Testing 
machines and their operation. Cements. Classification of and 
methods of testing —IX. Engine Lubrication: Systems of lubrication. 
Engine lubricants. Testing lubricants, determinations required and 
apparatus used. Oil testing machine. Tests on board ship,—X. The 
Selection and Testing of Fuel: Testing coal. Fuel calorimeters and 
their operation. Testing fuel oil. Practical tests with the Navy Stand- 
ard outfit. Specifications for fuel oils-——XI. Flue Gas Analysis: The 
Orsatt-Muencke and Hays apparatus. Automatic CO: recorders, 
Time Firing Devices: Various makes used on naval vessels. 


8vo, 311 pages, 152 illustrations. Cloth. Price $2.00. Postage 1§ 
cents. 


Engineering Mechanics (1911). 


A revision of “ Notes on Machine Design,” prepared by Officers of 
the Department of Marine Engineering and Naval Construction, U. S. 
Naval Academy, combined with the mathematics and general principles 
necessary for the solution of the problems, by C. N. Offley, U. S. N. 


Contents: I. Units, Definitions, Quality of Materials. Forces Act- 
ing on a Machine.—II. General Problem of Design. Effect of Tem- 
perature. Steady, Sudden and Impulsive Loads. Fatigue. Wohler’s 
Law. Factors of Safety.—III. Resilience, Sudden and Impulsive 
Loads. Tables of Strength, etc. Tension. Compression. Shearing. 
Modulus of Rigidity—IV. Bending. Moments of Inertia. Modulus 
of Section. Table of I, Z, etc. Tables and Curves of Shearing Face, 
Bending Moments, Deflection—V. Directions for Practical Work. 
Practical Problem I. The Knuckle Joint—VI. Bolts, Nuts, Screws.— 
Forms of Screw Threads. Applications of Bolts, Studs, Nuts, ete. 
Stresses in Bolts and Screws. Friction and Efficiency of Screws. 
Number, Size and Pitch of Cylinder Cover Studs.—VII. Practical 
Problem II: The Screw Jack—VIII. Compound Stresses: Bending 
Combined with Tension or Compression. Combined Stresses. Struts 
and Columns. Euler’s Formula. Empirical Formule. Rankine’s or 
Gordon’s Straight Line Formula—IX. Cotters: Design of Cottered 
Joint. Gib and Cotter. Taper of the Cotter—X. The Theory of the 
Connecting Rod.—XI. Practical Problem III: Strapped Connecting 
Rod.—XII. Practical Problem IV: The Naval Type of Connecting 
Rod.—XIIT. Shafts and Journals: Torsion. Strength of Shafts. 
Twist of Shafts. Size of Shaft for Given Horse-Power. Strength 
of Journals and Pins. Table of Bearing Pressures. Combined Turn- 
ing and Bending Moments. Couplings and Bolts—XIV. Friction 
and Lubrication of Bearings: General Effect of Friction. Dry and 
Lubricated Surfaces. Nominal or Projected Area of Bearing. Work 
of Friction. Value of '# Pressure in Bearing. Forced Lubrication. 
Anti-Friction Metal. Thrust Bearing—XV. Notes on the Design 
of Crank Shaft, Cross-Head Pins, etc.: Practical Problem V.—XVI. 
I. H. P. Required. Design of Cylinders, Valve Chests, Pistons, Rods, 
Pipes, etc—Bureau of Steam Engineering Check for Strength of Steel 
Pistons.—XVII. Notes on the Design of Cylindrical Boilers —XVIII. 
Notes on Screw Propellers. 


8vo, 326 pages, 2 plates. Bound in full cloth. Price $3.00. Post- 
age 25 cents. 
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Mechanical Processes (1912). 


By Lieut. G. W. Danforth, U. S. Navy, Instructor in the Depart- 
ment of Marine Engineering and Naval Construction, U. S. Naval 
Academy. 

Giving an account of the materials used in engineering construction 
and of the essential features in the methods of producing them, also 
describing shop processes and equipment for the shaping of metals 
into forms for engineering and general uses. 

Effort has been made to present the subject matter in brief and 
elementary form, with sufficient detail to outline methods and prin- 
ciples clearly. It is intended to show completely, though briefly, the 
steps of metal manufacture from the ore to the finished product, so 
that the student may be enabled to classify all branches of metal 
manufacture, and may pursue intelligently such study as will give 
fuller information than is possible to include herein. 

Contents: I. Introductory: Engineering Materials—II. A General 
Outline of Metal-Producing Processes.—III. Fuels—IV. Iron and 
Steel—V. Mechanical Treatment of Metals. Heat Treatment of 
Metals—VI. The Re-Manufacture of Metals.—VII. Shops of Machin- 
ery Building and Repairing Plants. Drawing for Shop Use.—VIII. 
The Pattern Shop.—IX. The Foundry.—X. The Blacksmith Shop.— 
XI. The Machine Shop.—XII. The Boiler Shop.—XIII. Other Shops; 
Special Processes.—Appendix. Data and Useful Information. 

8vo, 421 pages, 270 illustrations, full cloth. Price $3.50. Postage 
23 cents. 


Mechanical Processes (1906). 


By Commander (now Rear Admiral) John K. Barton, U. S. Navy. 

A practical treatise on workshop appliances and operation for the 
instruction of midshipmen. The operation of an engineering plant 
treated as a whole in a manner as concise as is consistent with clear- 
ness. Its aim is to give as briefly as possible all the information 
needed, avoiding all unnecessary matter. Fully illustrated by 366 text 
figures and plates. 

Contents: I. Construction Materials and their Production—Iron.— 
II. Steel and its Manufacture—Non-Ferrous Metals and Alloys.—III. 
Wood-Working Shop—Pattern-Making.—IV. Moulding and Casting. — 
V. Steel Castings—Brass Founding—VI. The Forge—VII. The 
Machine-Shop.—VIII. Vise Work and Tools—IX. Machine Tools— 
The Screw-Cutting Power Lathe.—X. Lathe Tools and Attachments.— 
XI. Other Forms of Lathes and Machine Tools.—XII. Boring and 
Turning Mills and Milling Machines—XIII. The Boiler-Shop and 
Equipment. 

Appenpix: Data and Useful Information. 


8vo, 356 pages, full cloth. Price $3.50. Postage 20 cents. 


Notes on Steam Engineering (1901). 


Arranged for the use of Officers of the Old Line of the Navv. 
8vo, 154 pages. Bound in paper. Price 50 cents. Postage 10 cents. 


Handy Book for Enlisted Men of the Engineer Department 


(1909). 
By Midshipman B, R. Ware, Jr., U. S. Navy. 
A brief, practical aid for the men composing the engineer department 
of a sea-going ship. 


88 pages, flexible buckram cover. Price 30 cents. Postage 2 cents. 
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NAVAL CONSTRUCTION. 


Naval Construction (Revised and enlarged, 1909). 


By Naval Constructor R. H. M. Robinson, U. S. N. A modern 
text-book in the course of naval architecture for midshipmen of the 
first class, prepared with a view to the special requirements of the 
U. S. Naval Academy and based upon the practice of the service of 
the U. S. Navy. 


Contents: I. Historical—II. Definitions —III. Calculations—Iy. 
Conditions of Equilibrium.—V. Stability at Large Angles of Inclina- 
tion —VI. Steering and Turning of Ships.—VII. Rolling and Oscilla- 
tions.—VIII. Strength.—IX. Classification, Building, Launching, ete— 
X. Materials, Tests, and Fastenings.—XI. Keels and Framing.—xXII. 
Decks, Beams, Stanchions, etc-——XIII. Outside and Inner Bottom 
Plating. —XIV. Watertight Subdivision, Bulkheads, Doors, etc.—XV. 
Stems, Sternposts, Rudders, and Shaft Struts—XVI. Ventilation— 
XVII. Corrosion, Fouling, and Painting—XVIII. Coaling.—xXIX. 
Auxiliary Machinery, Drainage, Flooding, and Pumping.—XX. Armor 
and Deck Protection.—XXI. Resistance and Model Tank.—Index. 


8vo, 285 +- VII pages, illustrated by 162 figures and 5 plates. Price 
$3.75. Postage 22 cents. 





The Oscillations of Ships (1902). 


Compiled and edited by the Department of Marine Engineering and 
Naval Construction, United States Naval Academy. 

Chapter I. Unresisted Rolling in Still Water—Chapter II. Influ- 
ence of Resistance on Rolling in Still Water.—Chapter III. Deep-sea 
Waves.—Chapter IV. The Oscillations of Ships among Waves. 


Bound in flexible cloth. Price 50 cents. Postage & cents. 





OFFICIAL DRILL BOOKS FOR THE U. S. NAVY. 


AUTHORIZED BY THE NAVY DEPARTMENT. 
The Landing Force and Small-Arms Instructions (Revised 


by Captain W. F. Fullam, U.S. Navy, 1912). 


The contents of this book are as follows:—Part I. The Landing 
Force, Camping, Military Hygiene, First Aid, Outposts and Patrols, 
Scouting, Marches, Advance and Rear Guards, Formations for Street 
Riots, Wall Scaling, Field Fortifications.—Part II. Manual of Guard 
Duty, Guard Mounting. —Part III. Extended Order—Part IV. Drill 
Regulations for Artillery, Artillery in the Field—Part_ V. Firing 
Regulations for Small-Arms.—Part VI. Infantry Drill Regulations 
(Close Order). ? 

The instructions for the Landing Force have been made as practt- 
cable as possible. The Dri!l Regulations for Infantry are based upon 
the 1911 Army Regulations. All the principles of the latter are 
adopted for the Navy, but only those formations and military move- 
ments have been included that are necessary efficiently to carry out 
the practical work that may be required of a naval landing force; all 
other Infantry formations being omitted. 
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Changes in the Navy manual of arms, the facings, and other minor 
features, not essential to practical uniformity in cooperation with the 
Army, have been avoided. 

The Firing Regulations for Small-Arms conform in all essential 
particulars to the new Army Regulations, 

The Physical Drill without Arms (setting-up exercises), has been 
greatly simplified and improved. 


Fully illustrated, full flexible leather binding, with pocket and tuck. 
Price $1.45. Postage § cents. 


Boat-Book (Revised, 1908, and Corrected to September, 1913). 


This manual contains instructions on all matters pertaining to 
boats, boat exercises, etc., as well as the boat signal code, and is divided 
under the following headings:—I. Boats in general.—Il. Boat-gear 
and equipment.—III. Life-boats—IV. Drills and exercises—(1) Tac- 
tical exercises; (2) Ordinary service (unequipped boats); a, under 
oars; b, under sail; c, steam boats; (3) Armed boat expeditions; 
(4) Abandon ship.—V. General instructions concerning service in 
ships’ boats —VI. Boat Salutes and Boat Etiquette—VII. Regulations 
for preventing collisions so far as they apply to boats, and a list of 
buoys used in U. S. waters—VIII. Signals: Navy signals, boat 
signals. 

The boat-book supersedes the Boat Signal Book, 1898. Pages 37 
to 135 of that book are unchanged. 


Full flexible leather binding and tuck. Price 90 cents. Postage 4 
cents. 


Ship and Gun Drills (Revised, 1907). 


This drill book is designed to cover, so far as practicable, all drills 
and exercises which are carried out exclusively on board ship. It is 
divided into seven parts, which are briefly described below. A table 
of contents precedes each part. 

Part I. (1) Organization. (2) Practical Naval Gunnery. 

Part II. Gun Drills and Notes Thereon. (1) Safety Orders and 
Precautions. (2) Notes on Drills for Main Battery Guns. (3) 
Notes on Sights, Firing Attachments, Miss-fires, Primers, Gas Checks, 
etc. (4) Notes on Turrets and Turret Mounts. (5) Drills for 
oe Battery Guns. (6) Notes on Drills for Secondary and Machine 

uns, 

Part ITI. Emergency Drills. (1) Collision Drill. (2) Provision 
Call and Abandon Ship. (3) Fire Drill. (4) Fire and Rescue Party. 
(5) Clear Ship for Action. (6) General Quarters. 

Part IV. (1) Smokeless Powder. (2) Gun Cotton. (3) Tor- 
pedoes. 

Part V. Notes on Various Ordnance Material. 

Part VI. Physical Exercises. 

Part VII. Music and Bugle Calls. 


Fully illustrated, full flexible leather binding, with pocket and tuck; 
gold stamping. Price $1.20. Postage'S cents. 


(9) 








BOOK S—Continued. 





SEAMANSHIP. 


The Recruit’s Handy Book, U. S. Navy (Revised to September, 
1913). 

By Captain W. F. Fullam, U. S. Navy. A most useful primer for 

the Naval Recruit. It shows him what the Navy offers him in the way 


of a career, and it contains instruction in the rudiments of a seaman’s 
profession. 


102 pages, flexible buckram cover. Price 25 cents, postpaid. 


The Bluejacket’s Manual, U. S. Navy (New Edition, 1911; Cor- 
rected to September, 1913). 


By Lieutenant Ridley McLean, U. S. Navy. An illustrated Naval 
Catechism. It contains valuable information on all subjects of inter- 
est to the Man-of-War’s Man, and is a splendid book for the use of 
Petty Officers who wish to qualify for promotion to Warrant Officers. 
Also for Naval Militiamen who wish to familiarize themselves with 
the duties of the Man-of-War’s Man. 


Full flexible leather binding, pocket and tuck. Price $1.20. Postage 
6 cents. 


A Battleship’s Order Book. 


A Battleship’s Order Book (1908), by Lieut. Commander A. B. 
Hoff, U.S.N., follows the present generally accepted ideas and regu- 
lations of the service and the Atlantic Fleet in regard to liberty, uni- 
form, punishments, routine, etc. No attempt is made to bring special 
ideas on these subjects to the front. 

In covering most of the points about which the author considers 
“orders” necessary, the book is intended as an aide memoire to 
executives. 

As it is interleaved, all officers of a ship may use it as a Station Bill 
and Order Book—changes, additions, and modifications being noted on 
the interleaves. 


2mo, 96 pages text, 96 pages blank, a cloth. Price 75 cents. 
Postage 9 cents. 


Hints for Junior Officers Doing Line Duty dans. 
By Lieutenant B. B. Wygant, U. S. Navy. 
26 pages, paper cover. Price 18 cents. Postage 2 cents. 





ELECTRICAL ENGINEERING. 


Manual of Wireless Telegraphy for the use of Naval Electricians 
(Revised and enlarged, 1913). 
By Commander S. S. Robison, U. S. Navy, with revisions and addi- 


tions by L. W. Austin, Ph. D., Navy Department, Bureau of Equipment, 
and Wm. S. Cowles, Chief of Bureau. 


Contents: General Review of Facts Relating to High Frequency 
Currents. 
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Units.—Capacity, Self-Induction, and Mutual Induction.—Electric 
Oscillations—Sending Circuits and Apparatus.—Receiving Circuits 
and Apparatus.—lInstallation and Operation.—Miscellaneous.—Appen- 
dices.—Index. 


8vo, 220 pages text, illustrated by 120 figures. Bound in full white 
canvas. Price $1.38. Postage 12 cents. 


Naval Electricians’ Text-Book. 2 vols. (2d Edition, 1911). 


The present edition is exhausted. A revised edition willbe prepared 
as soon as possible. As the proposed new edition will follow the lines 
of previous editions, the following description will serve to indicate 
the character and scope of the book. 

Volume I contains the theoretical study of the subject in general 
and covers the principles involved in the construction of all direct- 
current machines, instruments, devices and apparatus, with an en- 
larged chapter on the principles of alternating currents and circuits. 

Volume II deals with the purely practical part of the subject, and 
contains descriptive matter of all generators, motors, motive power, 
etc., with their different applications, with elementary and completed 
wiring diagrams and sketches of connections including all means of 
interior communications. This volume has been considerably enlarged 
and furnishes practical information of much value. 

Volume I contains: I. Derivation and Definitions of Units.—II. 
Resistance.—III. Primary Batteries—IV. Types of Primary Batteries. 
—V. Secondary Batteries—VI. Ohm’s Law and its Application to 
Simple and Divided Circuits —VII. Magnetism and Electro-Magnetism 
—VIII. Electro-Magnetic Induction —IX. Elementary Theory of the 
Electric Generator—X. Generators.—XI. Efficiencies and Losses of 
Generators.—XII. Dynamo Equations.—XIII. Running Generators in 
Parallel—XIV. Theory of Motors and Motor Control—XV. Princi- 
ples of Alternating Currents—XVI. Dynamo Electric Machines.— 
XVII. Tests and Experiments with Dynamo Electric Machines.— 
XVIII. Incandescent Lamps,—XIX. Arc Lights—XX. Measuring In- 
struments.—X XI. Measurements—XXII. Faults of Generators and 
Motors.—XXIII. Tests for and Location of Faults—XXIV. Tele- 
phones.—X XV. Principles of Wireless Telegraphy.—XXVI. Principles 
of Wireless Telephony. 


Volume II contains: I. Service Generators.—II. Service Motors.— 
III. Motor Starting and Controlling Devices.—IV. Application of 
Motors.—V. Motive Power for Generators.—VI. Switchboards and 
Distribution Panels——VII. Wires.—VIII. Wiring.—IX. Wiring Appli- 
ances and Fixtures.—X. Electrical Interior Communications.—XI, Care 
of Electric Plant and Accessories. 


Volume I contains about 600 pages and 250 illustrations. Volume II, 
about 650 pages and 310 illustrations. Price of each volume, $3.00. 
Postage, 25 cents for each volume. 


Electrical Installations of the United States Navy (1907). 


By Commander Burns T. Walling, U. S. Navy, and Julius Martin, 
E. E., Master Electrician of the Equipment Department, Navy Yard, 
New York. 

_ A Manual of the.latest approved material, including its use, opera- 
tion, inspection, care, and management, and method of installation on 
board ship. 
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Contents: I. Incandescent Lamps.—II. Arc-Lamps and Search- 
Lights.—III. Standard Wire.—IV. Wiring Appliances.—V. Generating 
Sets—VI. Generating Sets (Continued).—VII. Motors.—VIII. Mo- 
tors (Continued).—IX. Miscellaneous Motor Applications.—X. The 
Inspection of Generating Sets and Motors.—XI. Auxiliary Apparatus 
and Instruments used with Generating Sets and Motors or for Tests.— 
XII. General Notes on Generating Sets and Motors.—XIII. Electrical 
Fixtures and Lanterns.—XIV. Interior and Exterior Communication.— 
XV. Notes on Installation. 


8vo0, 648 pages, 300 illustrations, full cloth. Price $3.75. Postage 
29 cents. 





ORDNANCE. 


Ordnance and Gunnery (1910). 


The latest work on these subjects, revised by officers of the U. S. 
Navy, under the supervision of the Head of the Department of Ord- 
nance and Gunnery of the Naval Academy. The main purpose has 
been to illustrate fundamental principles and general types, upon the 
belief that such a course will be productive of better results than im- 
parting a superficial knowledge of many types. 

This work has been adopted as a text-book at the U. S. Naval 
Academy in place of the 1905 edition of Fullam and Hart. 


8vo, «+450 pages and illustrations, bound in full cloth. Price 
$4.00. Postage 22 cents. 


A Text-Book of Ordnance and Gunnery (Revised Edition, 


1905). 


By Lieut. Commander W. F. Fullam and Lieutenant T. C. Hart, 
U. S. Navy. This book is a complete and up-to-date work on the 
subject of Ordnance and Gunnery. The latest turret mounts and 
types of guns, etc., adopted by the Navy Department appear in this 
edition, 

Officers preparing for their examination will find this book of espe- 
cial importance. It will also prove of great value to officers of the 
Revenue Cutter Service and Naval Militia. Adopted as a text-book 
at U. S. Naval Academy. 


8vo, 11+ over 500 pages, bound in full cloth. Price $4.00. Postage 
35 cents. 











LAW. 


A Manual of International Law for the use of Naval Officers 


(1911). 


By Rear Admiral. C. H. Stockton, U. S. N., Retired. Sometime 
Lecturer upon International Law at the Naval War College, author of 
“The Laws and Usages of War at Sea: a Naval War Code.” 

The aim of this work is to present sound and authoritative informa- 
tion based on the historical and accepted policy of our government, as 
well as the best and most recent European views upon matters of in- 
ternational law. 

Contents: Part I. Introductory—I. The nature and scope of inter- 
national law. Maritime codes. Recent progress in codification. Ob- 
servance of international law. 

(12) 














arch- 
‘ating 


. The 
Tatus 
sts.— 
trical 
on.— 


stage 


J. = 
Ord- 
» has 
1 the 
| im- 


laval 


Price 


Tart, 
the 
and 
this 


spe- 
the 
ook 


lage 


ime 
r of 
ma- 


, as 
in- 


fer- 


Db- 





BOOKS—Continued. 

















Part II. Peace.—II. Sovereign States. Their attributes and forma- 
tion. Other States and communities affected by international law. De 
facto Governments. Insurgency. Belligerency—III. Fundamental 
rights and duties of States. Territorial property of a State. Territorial 
jurisdiction of a State. Immunities. Servitudes. Extradition —IV. 
Jurisdiction upon the high seas and other waters. Identification of 
vessels. Piracy. Interoceanic canals.—V. Nationality. Intercourse of 
States. Relations between the navy and diplomatic and consular of- 
ficers. International functions of naval officers. Protection of citizens 
in foreign States—VI. Treaties. Amicable settlement of disputes. 
Measures short of war. 

Part III. War. Relations Between Belligerents—VII. General ques- 
tions as to war. Armed forces of the State. Maritime warfare—VIII. 
Effect of war as to persons. Effect of war upon trade and property.— 
IX. War codes. Laws of war. Geneva conventions.—X. Military occu- 
pation. Termination of war. Conquest. 

Part IV. Relations Between Belligerents and Neutrals—XI. Neu- 
trality. Rights and duties of neutrals. Belligerent acts not permissible 
in neutral territory—XII. Blockade in time of war. Contraband of 
war.—XIIJ. Destruction of prizes. Transfer to a neutral flag. Enemy 
character. Convoy. Resistance to search. 

Appennices: J. The Declaration of Paris, 1856.—II. Regulations 
concerning the laws and customs of land warfare—III. Convention for 
the adaptation of the principles of the Geneva Convention to maritime 
warfare—IV. Declaration of London.—V. Convention respecting the 
rights and duties of neutral powers in naval war.—VI. Documents and 
papers carried by vessels of the United States. 


I2mo, 313 pages, cloth. Price $2.00. Postage 11 cents. 


Notes on International Law (1904). 


By Lieut. C. P. Eaton, U.S.N., member of the New Jersey Bar. 
This book consists of questions which have been asked on examination 
of Line Officers of the U. S. Navy, with their answers; others arranged 
so as to bring out the subjects more fully, with answers, together with 
Situations and Solutions propounded and solved at the U. S. Naval 
War College. The form of “Questions and Answers” is a very con- 
venient one in many ways. 


8vo, 139 pages, bound in flexible cloth. Price $1.00. Postage 7 
cents. 





STRATEGY AND TACTICS. 


School of the Ship, etc. (1910). 


By Commander A. W. Grant, U.S.N. A treatise on Naval Tactics. 
Illustrated by numerous diagrams. Revised Edition, 1910. 


Contents: I. Definitions—Tactical Survey of Ship—School of the 
Ship—Turning Trials, Tactical Diameter, Helm Curves, Steaming 
Data, Steaming Curves.—II. Offensive Weapons—Ram, Torpedo, and 
Gun—Elements of Tactics—Summary of all Formations—Advantages 
and Disadvantages.—III. Problem I, Two Equal Hostile Squadrons in 
Parallel Columns, etc.—Problem II, Two Equal Hostile Squadrons, 
One in Superior Position—Problem III, Two Equal Hostile Squad- 
rons, One in Inferior Position—Problem IV, Theoretical “ Battle of 
the Azores ”—Problem V, Battle of the Yalu, September 17, 1804— 
Problem VI, Battle of the Yellow Sea, August 10, 1904—Problem VII, 
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Battle of Tsushima, May 27, 1905—Remarks.—IV. Intercepting, Chas- 
ing, Searching, Scouting —V. Notes on Handling Ship. 


&vo, 184 pages, illustrations, bound in full cloth. Price $2.00. Post- 
age 12 cents. 


The Genius of Naval Warfare. I. Strategy. 


By Commander René Daveluy, French Navy. Translated by 
Philip R. Alger, U.S. N. 


Contents: Introduction—I. The Principles of Naval Strategy— 
General Considerations. Aim and Means of War. The Principal Ob- 
jective. Concentrations. Interior Lines. The Policy of Guarantees. 
Alliances.—II. The Elements of Naval Strategy.—Offensive and De- 
fensive. Geography. Secrecy of Operations. Information and Com- 
munications. Bases of Operations. The Radius of Action. Speed. 
Homogeneity.—III. Operations.—The Attack and Defense of Coasts. 
The Conquest of Over-Seas Territory. Commerce Destroying. 
Blockades. Passages by Main Force.—IV. The Auxiliaries of Strat- 
egy.—The Plan of Campaign. Public Opinion. Preparation. The 
Doctrine. Grand Maneuvers. The War Game.—V. Examples.—The 
War of American Independence. Napoleon’s Naval Strategy. The 
American Civil War. The War between Chile and Peru. The Span- 
ish-American War. Conclusion of Volume I. 


&vo, 298 + viii pages, cloth. Price $1.25. Postage 14 cents. 


The Genius of Naval Warfare. II. Tactics. 


By Commander René Daveluy, French Navy. Translated by Philip 
R. Alger, U. S. N. 

Contents: Introduction.—I. History.—II. The Object of Battle— 
III. Armament.—IV. Mass.—V. Battle Pange—VI. The Order of 
Battle and Position for Fighting—VII. The Period of Approach.— 
VIII. The Battle—IX. Reserves.—X. Pursuit—xXI. Night Battles. 
XII. Signals—XIII. Cruising Tactics. Battle Tactics—XIV. On 
Command.—XV. Moral Factors——XVI. Physical Factors.—Appendix. 


8vo, 104-+ wiit pages, cloth. Price $1.00. Postage 10 cents. 


War on the Sea. 


By Captain Gabriel Darrieus, French Navy. Translated by Philip 
R. Alger, U. S. N. 

An exposition of the basic principles of naval strategy and tactics 
by bs Professor of Strategy and Tactics at the French Naval War 

ollege. 


Contents: I. Object of the Course. Statement of its Program.— 
II. The Military Art of Alexander, Hannibal, Cesar, Frederick the 
Great, and Napoleon. The Naval Strategy of Napoleon.—III. An 
Historical Study of the Strategy and Tactics of Duquesne, Tourville, 
Suffren and Nelson.—IV. American Civil War. Italian War (Lissa). 
Chile and Peru. Admiral Courbet’s China Campaign. China and 
Japan.—V. Spanish-American War.—VI. Russo-Japanese War.—VII. 
Resumé of the Lessons of History. Objectives of Wars. Réle of 
Fleets. Value of the Offensive. Blockade. Command of the Sea.— 
VIII. Proof of the Existence of a Body of Fundamental Doctrines. 
Opinions of Military and Naval Writers.—IX. General Policy of Na- 
tions; its Close Connection with Strategy. Applications to French 
Navy. Hereditary Adversaries. English Policy. German_ Policy. 
New Nations.—X. Preparation for War. Weapons and their Employ- 
ment. Problem of the Fighting Fleet. Navy Yards. Coast Defence, 
etc—Cloth, $1.50. Postage 15 cents. 
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The Fundamentals of Naval Tactics. 

By Lieutenant Romeo Bernotti, Royal Italian Navy. Translated 
by Lieutenant H. P. Mcintosh, U. S. Navy. 

A systematic codification in treatise form of the mathematical prin- 
ciples of naval tactics. ‘he author is the instructor in the art of 
naval war at the Royal Italian Naval Academy, and his name is well 
known as a writer of much original thought on naval tactics. 

CoNTENTS: Part I. The Elements of Maneuvering. Part lI. Maneu- 
vering. Part III. Tactical Action as a Whole. 


12mo, 184 pages, bound in cloth. Price $1.00. Postage 10 cents. 


Elements of Naval Warfare (1909). 


By Commander Carlo B. Brittain, U. S. Navy, Head of Department 
of Seamanship, United States Naval Academy. 

This brief treatise is intended tor the use of midshipmen of the 
United States Navy. Its purpose 1s to acquaint them at the outset of 
their career as officers with the principles which underlie the waging 
of successful war, and to set their thoughts toward the attainment of 
a deep knowledge of warfare. 


12mo, 124 pages, bound in cloth. Price $1.00. Postage 9 cents. 





LANGUAGES. 


Nautical Phraseology (1911). 


By the Department of Modern Languages, U. S. Naval Academy. 

This book is published for the use of the midshipmen of the nrst 
class at the U. S. Naval Academy. It contains examples of social 
correspondence in English, French, Spanish, and German, conversa- 
tions on subjects most frequently required in international naval 
intercourse, a table of corresponding ranks of officers of the United 
States, French, Spanish, German, and British navies, and a well 
selected professional vocabulary of about three hundred words. 
Although German is not a part of the course at the Naval Academy, 
the German text was available and was inserted with the idea that it 
might be useful to the midshipmen after graduation. This book is 
especially recommended for the use of midshipmen preparing for 
final examination. 


I2mo, 111 pages, cloth binding. Price 75 cents. Postage § cents. 





MATHEMATICS. 
Trigonometry and Stereographic Projections (Revised, 1913). 
By Professor S. J. Brown, U. S. N. Prepared for the use of mid- 
shipmen and adopted as a text-book. 


8mo, 132 pages, cloth binding. Price $1.25. Postage 7 cents ad- 
ditional. 


Mechanics (1913). 
By Professor H. E. Smith, U. S. N. Prepared for the use of mid- 
shipmen and adopted as the text-book at the Naval Academy. 


I2mo, xt -+ 269 pages, cloth binding. Price $3.50. Postage 9 cents 
additional. 
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BOOK S—Continued. 








Practical Algebra. 
By Professor S. J. Brown, U. S. N., and Instructor Paul Capron 
U. S. N. A. Used as a text-book by the midshipmen at the Naval 
Academy. 
I2mo, ix -- 191 pages, cloth binding. Price $1.35. Postage 6 cents 
additional. 


Calculus. 
By Professor S. J. Brown, U. S. N., and Instructor Paul Capron, 
U.S. N. A. Used as the text-book at the Naval Academy. 
2mo, 1x + 288 pages, cloth binding. Price $3.25. Postage 10 cents 
additional. 





MISCELLANEOUS. 
The Naval Artificer’s Hand-Book (1908). 


Compiled and arranged by Chief Carpenter McCall Pate, U. S. 
Navy, instructor in Artificer School, Navy Yard, Norfolk, Va. 

A hand-book of general information, officially authorized and en- 
dorsed by the Navy Department, appertaining to the care and preser- 
vation of the hull and fittings and the operation of auxiliary machinery 
on ships of the Navy; containing rules and tables, descriptions of the 
drainage, sanitary, and ventilating systems, etc., and standard formule 
for mixing all kinds of paints used on iron or steel vessels. 

88 pages, black flexible leather, with pocket and tuck. Price 95 
cents. Postage 4 cents. 


U. S. Navy Cook Book (1908). 

Prepared by the direction of the Bureau of Navigation at the School 
for Cooks and Bakers, U. S. Naval Training Station, Newport, Rhode 
Island. All the methods and recipes given have been tried with suc- 
cess at the Cooking School. 

Contents: The Navy galley—Methods of cooking.—Recipes:— 
Beef dishes.—Special beef dishes.—Veal dishes.—Mutton, ham, and 
bacon.—Macaroni.—Soups.—Dough and yeast.—Muffins and corn 
bread.—Cakes and puddings. 

62 pages, flexible library duck. Price 20 cents. Postage 4 cents. 


The Ship’s Commissary. 
By Paymaster G. P. Dyer, U. S. N. A practical handbook for use 
in the general mess on board ship. 
Contents : 
Foop SERVICE: 
Cleanliness; mainly a question of equipment. 
Serving tables at each mess (illustrated). 
Food carriers—from galley to messes (illustrated). 
Dishwashing machine. 
Mess boxes for condiments. : j 
Spoon holders, bread basket, water pitchers (illustrated). 
Celerity; mainly a question of messmen. _ 
Routine at meal times subject for a “ time study. 
Lost or broken mess gear. 
The watch mess—obviating “late eaters” around the decks. 
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BOOKS—Continued. 





Foop PREPARATION : ; 

Galley, personnel and equipment (illustrated). 

The bill-of-fare: 
A method for making it up. 
Holiday meals. 

Galley cooking: 
Ripening meats. 
Cooking meats, soup, fish, eggs, vegetables, etc. 
Sauces and gravies. 
Grease. 

“Serving out” at the galley. 

The bakeshop; personnel and equipment. 
Breadmaking, pies, cake, ice cream. 

The butcher shop and its work. 


Foop ProcuREMENT. 


APPENDIX : ; : 
List of all dishes served in general mess of typical capital ships 
during five years’ cruising. . 
Specimen weekly bill-of-fare with quantities and cost for each (a) 
at sea, (b) in port, (c) in winter, (d) in summer. 
Specimen orders for galley and bakeshop. 
Specimen orders for commissary issue-room. 


66 pages, illustrated, bound in paper. Price 50 cents postpaid. 
filustrated Case Inscriptions from the Official Catalogue of the 
Trophy Flags of the United States Navy. 


By Instructor H. C. Washburn, U. S. N. A. This is a book that 
officers in the service will be glad to own and keep at hand as an object 
lesson to their friends of the navy’s history. 


_133 pages. Paper binding, price 75 cents, postage 8 cents. Cloth 
binding, price $1.00; postage 11 cents. 


The Naval Institute has a full set of its Proceedings bound 
up in half morocco, 60 volumes. Price $160.00. 
Address all orders to the 


Secretary and Treasurer of the U. S. Naval Institute, 
ANNAPOLIS, MARYLAND 





For Space and Rates in our advertising 
pages communicate with 


THE GEO. H. GIBSON COMPANY 
ADVERTISING ENGINEERS 


TRIBUNE BUILDING - - NEW YORK 
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THERMIT WELD ON STERNPOST OF STEAMSHIP. 
These can be completed without keeping the vessel in drydock 
more than two days. 


LARGE REPAIRS 
EXECUTED BY CONTRACT 


We weld sternposts and rudder frames of steamships, fly- 
wheels, gear wheels, crankshafts, locomotive frames, electric motor 
cases and all other broken wrought iron and steel sections. 


We can do the work anywhere, as all our appliances are light 


and portable and may be BROUGHT TO THE JOB. 


Estimates submitted on receipt of blue print or sketch giving full 
dimensions and showing exactly what is to be done. 


Write for Pamphlet No. 20-M which gives full information. 


Goldschmidt Thermit Company 


90 WEST STREET, NEW YORK 
432-436 Folsom St., San Francisco 103 Richmond St., W., Toronto, Ont. 
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WELDED STEEL STEAM AND WATER DRUMS 


FOR WATER TUBE BOILERS 


mm ~Embodying Strength with Light- 
F ness and Freedom from Leakages 
# incident to riveted Structures 






Morison 
Suspension 
Furnaces 


* Fox Corrugated 
: Furnaces 


Welded Steel Tanks, 
Receivers, etc. 


THE CONTINENTAL IRON WORKS 


West and Calyer Streets - - BOROUGH OF BROOKLYN, New York 
Near 10th and 23rd Street Ferries 


LIDGERWOOD 
Ships’ Winches 
and Steering Engines 


Built on duplicate part system. 
m. A **SUPERFINE’’ WINCH—Fiat, pol- 
ished all-metal frictions—no wood 

or iron used. 


These Winches meet the exacting specifi- 
Plea as cations of the U. §. bee (Quartermaster s) 
wei feta = Dept. and of the U. 8. Navy Dept. 


LIDGERWOOD MEG. 0.,96 Liberty St., New York 


BRANCH HOUSES: 
___ Chicago, Boston, Pittsburg, Philadelphia, Seattle, London, Eng, 














WESTON ALTGRNAIING -CURRENT 


Ammeters and Voltmeters 


are absolutely dead-beat, extremely 
sensitive, and practically free from 
temperature error. Their indica- 
tions are practically independent of 


frequency and of wave form. 
Catalogs of New A.C. and New D.C. Switchboard 


Instruments, also of our popular Standard Instruments, 
will be furnished upon request. 


WESTON ELECTRICAL INSTRUMENT Co. 
New York Office, 114 Liberty St. NEWARK, N. J. 
LONDON BRANCH: Audrey House, Ely Place, Holborn. 
PARIS, FRANCE: E. H. Cadiot, 12 Rue St. Georges, 
BERLIN: Weston Instrument Co., Ltd., Schoenberg, Genest Str, 5. 
SAN FRANCISCO: 682-684 Mission Street. 
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BERWIND-WHITE 


COAL MINING Co. 


PROPRIETORS, MINERS AND SHIPPERS OF 


Berwind’s Eureka 
Berwind’s New River ang 
Berwind’s Pocahontas 
SMOKELESS 


Steam Coals 


Also Ocean Westmoreland Gas Coal 


OFFICES 
New York .... No. 1 Broadway 
Philadelphia. . . . Arcade Bldg., 15th St., and So. Penn. Sq. 
BOMOR 2... 08 Staples Coal Co., Agts., No. 50 Congress St. 
Baltimore ..... Keyser Building 
Gane ss aca Peoples Gas Bldg. 
SHIPPING WHARVES 
‘Eureka Pier, Harsimus 
NOW SOE «se oe ss i Sixth Street, Jersey City 


Philadelphia ... .... sovis «is Greenwich Point 
ee Ter Canton Piers 
Newport News and Norfolk, Va. 


EUROPEAN AGENTS 


Cory Brothers & Co., Ltd., 


3 FENCHURCH AVENUE, LONDON, E. @ 
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A RIFLE GALLERY 
IS NECESSARY 


INDOOR SHOOTING 
IS REQUIRED = 
IN THE NEW COURSE | 


* WRITE FOR BLUE PRINTS 


Rifle Smokeless Division 


Wilmington, Del. 


$4944 OOH 


| 4 E. I. du Pont de Nemours Powder Co. 




















THE ALLEN DENSE:-AIR ICE MACHINE, 





Contains only air. The only ice machine used on U. S. men-of-war, 


Demanded by the specifications of the Navy Department. 


H. B. ROELKER, 41 Maiden Lane, N. Y. 


Designer and Manufacturer of Screw Propellers, Consulting and Constructing Engineer, 





GEORGE P. BLAND, PRES. GEORGE P. BLAND, JR., SEC. & TREAB 


KEYSTONE STRUCTURAL CO. 


MANUFACTURERS OF 


Structural Work for Buildings and Bridges 


TRON AND STEEL 


Shops: ROYERSFORD, PA. 
PHILADELPHIA OFFICE: Harrison Building, 15th and Market Streets 





METALLIC PACKINGS {y's 


MARINE, STATIONARY 


AND—— 


LOCOMOTIVE ENGINES 


The United States Metallic Packing Co. 
PHILADELPHIA 
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COLT RE 


Win 
National and 


VOLVERS 


International Honors 


PROOF of COLT 


Atthe Great National and Inter- 
national Shooting Tournament, 
held at Camp Perry, Ohio, Aug. 15 
to Sept. 10, the highest scores in 
the Revolver Matches of the Na- 
tional Rifle Association were made 


Superior Accuracy 


Gold Medals for Slow and Timed 
fire. 

Three out of the five picked 
experts comprising the victorious 
American Revolver Team SHOT 
COLTS. 


with COLT REVOLVERS. 


The Nationar Revotver MaTcH 
(153 entries) was won with a 
COLT, as were also the special 


COLT’S PATENT FIRE ARMS MANUFACTURING €O., Hartford, Conn. 


It is onethingto claim superior 
accuracy; another thing to prove it. 

The use of COLTS demon- 
strates the Expert’s Choice. 











Parsons Marine Steam Turbines 


Total Horse Power of Parsons Marine Turbines 
Built and Under Construction 


British Government and Colonies 
German Government 
U. S. A. Government 
French Government 
Russian Government 
Japanese Government 
Chilian Government 
Italian Government 
Austrian Government 
Argentine, Spanish, Brazilian, Chinese, Danish 
and others 
Mercantile Marine 
Steam Yachts 


3,530,300 
1,101,000 
400,000 
362,700 
353,500 
335,100 
182,000 
179,300 
140,000 


324,900 
1,268,000 
34,200 


Grand Total 8,211,000 


The Parsons Marine Steam Turbine Co., Ltd. 
97 Cedar Street, New York City 


- = - 


~ 
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nt Prevents Grooving 


NOTE how the arms of the Quick 
Repair Head used on Lagonda 
Boiler Tube Cleaners swing out 
parallel to the tube walls. No sharp 
corners of the cutter wheels candig 
a groove inthe tube. Furthermore, 
the parallel movement permits all 
the cutter wheels to work on the scale at the same time—that is why 
the Quick Repair Head is the most rapid scale remover so far devised, 
If the cutters become dull, new sharp ones can be inserted in less than a minute, 
If you do not know what a Quick Repair Head attached to one of our air, steam 


or water driven tube cleaners will do, tell us the size of your boiler tubes and we 
will send you a cleaner on trial. 


Anyhow, ask for a copy of Catalog L. From the 70 Cleaners described 
in it, you ought to be able to pick out one that will suit you. 


agonda MiG, Co. 


The Parallel Moveme 
















SPRINGIIELD, Of/Q 





Makers of Weinland Boiler Tube Cleaners, Automatic Cut-Off Valves, 


















Reseating Machines, Boiler Tube Cutters and Water Strainers. 212 











Make this test and you'll realize that, when in a liquid state, Albany Grease is a 
high-grade oil and contains no impurities. Other greases will not stand this test. 







Your name on a post card will bring you a supply 
of Albany Grease and our book on “Friction.” 


Albany Lubricating Co. 


ADAM COOK’S SONS, Prop. 
708-710 Washington St. New York City 
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METALLIC 


NICKEL 


SHOT - INGOTS - BLOCKS 


: ALSO 
ELECTROLYTIC NICKEL 
(99.80% Pure) 


Prime Metal for the manufacture of Nickel Steel, 
German Silver, Anodes and all Alloy purposes 


THE INTERNATIONAL NICKEL CO, 
43 Exchange Place, New York 
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The Lord Baltimore Press 








PRINTERS AND 
BOOKBINDERS 











BALTIMORE, MD., U.S. A. 
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ELECTRIC BOAT 








COMPANY 


11 Pine Street, New York City 


BUILDERS OF THE | 





Holland Submarine Boats 
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“/Gasolene-Electric Gen- 
erating Sets 

Steam Engine Genera- 
tors 

Turbo-Generators 

Motors 

Mazda Lamps 

Arc Lamps 

Searchlights, Incandes- 

cent and Arc 
















Products of the G. E. Co. 


MADE ESPECIALLY FOR 
MARINE SERVICE 


Meters and Instruments 

Switchboards 

Wire and Cable 

Wiring Devices 

Telltale Boards 

Electric Bake Ovens and 
Ranges 

Electric Radiators, Tub- 
ular and Luminous 

Ozonators 


(Gy) General Electric Company 









. 
SF 
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Largest Electrical Manufacturer in the World 
General Office, Schenectady, N. Y. 


DISTRICT OFFICES IN: 
Atlanta, Ga. 
Chicago, Ill. 
Denver, Colo. 
Philadelphia, Pa. 
Boston, Mass. 
Cincinnati, Ohio 
New York, N. Y. 


Sales Ofices in all 
large cities 
347: 





San Francisco, Cal. 



































THe Columbia Steam Trap. 











iS A WONDER. 
Especially adapted for Marine use | 





WE ALSO MANUFACTURE 


REDUCING VALVES, PUMP GOVERNORS, BLOW OFF | 








VALVES AND OTHER SPECIALTIES. 


WATSON & McDANIEL CO. 


146 N. 7TH STREET, PHILADELPHIA, PA. 






SEND FOR CATALOGUE NO. 20. 














A. Schrader’s Son, Inc. ““«"" Diving Apparatus 


We make Divers’ outfits 
of all kinds, and invite in- 
quiries from Wreckers, Con- 
tractors, Bridge Companies, 
Water Works, or any one 
who is thinking of using an 








28-30-32 ROSE STREET - NEW YORK CITY 








ESTABLISHED 1844 





FURNISHER OF 


DIVING APPARATUS 
TO U. 8. NAVY 
and 
U 8. ARMY ENGINEERS’ 
CORPS 











ERS’ 


























RICE & DUVALL 


—— TAILORS — 


MODERATE PRICES 
Army and Navy Uniforms and Fashionable Civilian Dress 


258 & 260 Fifth Avenue, New York 
J. H. STRAHAN BET. 28th AND 29th STS. 


Pipe -Threading and 
Cutting Machines 





For all sizes, 1-4 inch to 18 inch 


—~——. 






STEAM and # 
GAS FITTERS’ 
HAND TOOLS. 











ger > ALSO PATENT WHEEL 
. . PIPE CUTTERS 
DIE-STOCKS VISES. 








SEND FOR CATALOGUE. 


D. SAUNDERS’ SONS, 
No. 66 Atherton St., YONKERS, N. Y. 
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A RIFLEMAN’S INSTRUCTOR 


U. S. MARINE CORPS SCORE BOOK 
(Second Edition ) 
Brief, clear and simple. Adapted 
to beginners and advanced riflemen 


Revised edition inciudes hitherto unpublished information, and 
furnishes a definite outline for a course of practical instruction. 
Adopted by the Navy Department as a text for the examination of 
Marine officers for promotion. 


Single copies |5c. postpaid Discounts for large quantities 


INTERNATIONAL PRINTING CO. 
236 CHESTNUT ST. PHILADELPHIA, PA. 





The Naval Institute has for sale a full 
set of its Proceedings, bound up in half 
morocco, sixty volumes -:- Price $160 














It is a monthly magazine devoted to the interests of the 
United States Naval Service and to the discussion of in- 
ternational questions that affect American Interests and 
American Foreign Policy. 


$2.00 per year - - Sample copy free 


THE NAVY PUBLISHING CO. 
518 SOUTHERN BUILDING - WASHINGTON, D. C. 
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PHILADELPHIA, PENNA. 





Labor Saving Machine Tools 
er onc CRANES RR SS 


LATHES 
TOOL 
GRINDING 
MACHINES 


HAMMERS 








DRILLS 


DRILL 
GRINDING 
MACHINES 





Boring Mills 





PLANING MACHINES 





SHAFTING IN ALL ITS BRANCHES 


FOR ECONOMICAL 
TRANSMISSION OF POWER 





IMPROVED INJECTORS FOR BOILER SERVICE 





SPECIAL TOOLS FOR NAVY YARDS 
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E} §SAAC T. MANN CHARLES S. THORNE THOMAS F. FARRELL . 
Ee President Vice-President General Manager ° 
Fy ARTHUR J. MacBRIDE GEO. W. WOODRUFF 


YAN 


Asst. Gen’l] Manager 


Pocahontas Fuel Company 


Sales Department of the Pocanontas Consotipatep CoLiierizs Co., Inc. 
MINERS, SHIPPERS, EXPORTERS and BUNKER SUPPLIERS ot 


“ORIGINAL POCAHONTAS” COAL 


Ship from 22 mines in the Pocahontas Field 
Ship 4,000,000 tons per annum by all-rail, tidewater and the Great Lakes 


Largest Producers of Smokeless Coal in the United States 


The average of 43 analyses made by the United States Government of 
“Original Pocahontas” coal, taken from cargoes furnished by 
the Pocahontas Fuel Company, is as follow: 
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Fixed Carbon . - 
Volatile Matter - 
Sulphur - - - - 
Ash - - - - 
Moisture - + - 






Registered Signal 
Hampton Roads 








Total oe 
British Thermal Units 
This‘coal is marketed under the brand of “Original Pocahontas.” The first ship- 
ments of coal from the Pocahontas Field were aaa Yen the mines of the Pocahontas 
Consolidated Collieries Company, Incorporated, at Pocahontas, Virginia, in 1882 
which mines have since continuously mined and are now mining the No. 3 vein and 
are shipping the highest grade of Pocahontas coal. 


Largest Exporters of Semi-Bituminous Coal in the United States 


No. 1 BROADWAY, NEW YORK 
BRANCH OFFICES 
NORFOLK, VIRGINIA: 117 Main Street. BOSTON, MASS.: Board of Trade Bldg, 
CHICAGO, ILLINOIS: Fisher Building. CINCINNATI, OHIO: Traction Bldg. 
BLUEFIELD, WEST VIRGINIA: Pocahontas Building. 
AGENTS AND DISTRIBUTORS IN NEW ENGLAND 
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NEW ENGLAND COAL AND COKE CO., 111 Devonshire St., and Everett Dock, BOSTON, MASS, % 
DISTRIBUTING WHARVES ON GREAT LAKES iS 


eX 


SANDUSKY, OHIO, AND TOLEDO, OHIO 





‘eo 

KA TIDEWATER PIERS by 
LAMBERT POINT, SEWALLS POINT, NORFOLK AND NEWPORT NEWS, VA. is 

~ oF ey JA 

Kt Tugs Bunkered at CITY PIERS, NORFOLK, VA. bs 
5 London Agents: EVANS & REID, Ltd., 101 Leadenhall Street, London, E, C., England. iS 
Dp) Agents in Italy: HENRY COE & CLERICI, Piazza S. Matteo 15, Genoa. Ds 


Latin-American, West Indian, and European Coal Consumers Invited to 
Correspond with 


POCAHONTAS FUEL COMPANY 
s No. 1 Broadway, New York City, U.S. A. 


V@\1/@\t/@\t@\t ee! 








3 Cable Address: “‘Pocahontas.” Codes: “Watkins’,” “Scott’s roth,” “A. B.C. qth 

ra and sth,” “Western Union,” and “‘Lieber’s” % 
2 WE CAN SHIP YOU COAL NOW 
kK = 
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